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Storm Waier Polluiion Preventian

Introduction
A SWEPP Purpose
The purpose of this Storm Water Pollution Prevention Plan (SWPPP)} 1s to satisfy the
requirement set forth by the Virginia Stormwater Management Program (VSMP) General

Permut for Discharges of Storm Water from Construction Activities (DCRO1), as defined in 9
VAC 25-180-10 et seq. The purpose of the SWPPP 15 to:

1. [dentify potential sources of pollution, which may reasonably be expected to
affect the quahity of storm water discharges from the construction site.

To describe and ensure the implementation of practices which will be used to

2.
reduce pollutants in storm water discharges from the construction site, and to
assure compliance with the terms and condiuons of the permit.
B. Background- General Permit No. DCROU

The DCRO1 is a general permit effective July [, 2004 with an expation date of June 30,
2009. The general permut governs storm water discharges from construction activities that
cover an area greater than five acres. In order for operators to obtain coverage under this
general permt, a Regstration Statement (Exhibit B) must be submitted to the Virginia
Department of Conservation and Recreation prior to commencement of construction

activities.

The DCRO1 allows for the discharge of storm water associated with construction activities
from the date of coverage until the expiration of the permit.

In order for the operator to terminate coverage under thc DCROT pernut, the operator must
submit a Notice of Termination (Exhibit B) within 30 days of one of the conditions in Part [
G. 1 being met. Authorization for the operator to discharge terminates seven days after the

notice of termination 1s submitted.

SWPPP Requirements
AL General Requirements
! Deadhnes

The SWPPP shall be prepared prior to submittal of the registration statement and
provide comphance with the terms and schedule of the plan beginning with the

initiation of construction activities.
2. Incorporation of Other Plans

The SWPPP requirements are fulfilled by incorporating by reference other plans
developed for this construction activity, provided that the incorporated plans meet or

Plan

Name County
Project Name

2H6V1004
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‘*I:I_y_(jraulic oi1l/fluids Brown oilﬁéglgum T Mineral ail o -
. | hydrocarhon , _ ]

“rasoline ] Coloriess, p’ﬂc hrown or pink Benzene, cthyl benzene,
i .| petroleum hydrocarbon __ | toluenc, xylene, MTBL

Diesel fuel Clear, biue-green to yellow Petroleum distillate, o1l &
. liquid grease, naphthalene, xylenes

Kerossne Pale yellow liquid petroleum Coal oil, petroleum distillates:
e hydrocarbon 1 e _

Anlifreeze/coolant Clear greervycllow liquid Lthylene glycol, prop yluu_

' glycol, heavy metals (copper,
I ainc lead) |
| Erasion So1l particles r_S_oil, sediment
- B. Specific Requirements -~

P

I Site Description

The items required by the Permit regarding site description (Part {1 D.1,
can be found in the project design plans, which are incorporated by reference into this
SWPPP. A summary of the required elements is provided in Table 2, with a
reference ta the sheet number in the design plans where the required clement can be

Exhibit &)

localed.
,_. Permit Part , Location!
1D 1. ' Required Element
" a. 1 Description of construction acliviry 5’§
b Description of construction scqulence of sotl disrurbing activity 5({;3 ]
‘ _ : ~ A -
c. Site arca estimates, including limits of sail disturbance 5 g I
- d Pre and -poslré’cnstru:tion runoff coefficients 5 cz
e. Exisning vegetation at the site o —T———
L —— . -/C) Ll 2 -2
. Description of osher patential pollutian sourees, including vehicle ?
fucling, chermical siarage areas, sanitary waste facilitics, construction
debris, litter, eic. _ N _
g. Receiving water pames, including the ullimate receiving walter, and the ' ? i
‘ areal extent of wetlands ()LI)L’/ ‘f(’fhr
h. Site map i E
h(1) | -Drainage patterns, prc and post-conshuction T << ]
5o JrﬁmSﬁ
h.(2) -Limils of clearing ' L/ K
- O Fheo S ! /
h.(3) -Major structural and non-struciral controls L// [
| Hrw, 938 733
h.(4) -Siabilization drcas, including types af vepetative cover 5341'
o | 10,58
h.(5) " Surface waters, including wetlands ' (_/ wr?
- D]

Storm Water Pel
Nameg Counuy
Projeci Name

SO A

lution Provention Plan
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Controls and Measures

‘The Permit requires the implementation of various types of cantrols and measures
that are implemented o confrol poHutams in storm water discharges from the project
site.  The Permit specifically requires the implementation of crosion and sediment
control practices (both structural and non-structural), storm water management

 practices, and specific other controls 1o reduce pollutants. All E&S and SWM/BMP
controls employed in this project were selected to meet gndror excecd State and local
requirements and are detailed in the referenced design plans.

Several requirements of the Perrmit relanng to controls (Part 1 D.

2., Exhibit A) are

not included in the referenced design plans. A description of all the required items
(including E&S and SWM/BMP) is presented below, along with how they are
addressed in this SWPPP:

(2]

Erosion and Scdiment Control

The design plans for this project contain delailed information regarding erosion
and sediment controls used in this project. Specifically &S conmrol measures
can be found on Sheets ?7-77 of 2.

SWM/BMP's

The design plans for this project contain detailed information regarding
SWM/BMPF controls used in this project. Specitically Stormu ater Management
Control Measures can.be found on Sheet 7227 of ?7.

Fuels and Oils

On-site vehicle refueling will be conducted in a dedicated
lacation away {rom access to surface waters, Since the
location of fueling activities will periodically move during
construction, the design plan: do not contain a specific
location. For each phase of work a location will be
determined in the ficld and noted in the Site Inspection
Log (Exhibit B). Containment berms will be located
adjacenr to the refueling area thal will contain any
madvertent spills unul they can be cleaned up. Any on-site
storage tanks will have a means of secondary containment.
In the event of a spill, 1t will be cleaned up mimediately

()

Stvrm Waoter Pollution Praveation Plan

Name County
Projuce Name

2H6V1522
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| h.(6) -Storm waler discharge pomts, with an outine of the associated dramage (_/ 2=
o dreis e ~
h(7 -Fixisting and planned: buildings, paved areas ~ i &
gs, e, <
- . N 2.2 _f/m,' 2 4
h.(8) -Permanen) storm water management facilines '5 :,«;
h.(9) -Offsite material, waste, bnrrnw or equipmeny areas covered by the A
e SWPPP — . N /‘l"
B(10) -Other patenlial poliution scurces (as deseribed in {. above) N//-i
- i Descriplion of support activities covered by the Permut, including any M ’
dedicated concrete and asphalt plants a
/‘Anach 10 thix S"'WPPP any required elements that are not found in the dengn plrm.s/ mr
2
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Storm Water Fol

Name County
Project Name

{n1)

(v

(v)

Solid Waste

and the matenal, including ary contammated soil, will be
disposed of according to all federal, state, and local
regulations

All vehicles on site will be monitored for leaks and receive

regular preventative maintenance to reduce the chance of

leakage.

Petroleurmn products wii L sioicd in
containers, which are clearly labeled.

Spill kats will be included with all fueling scurces and
maintenance activities.

Any asphalt substances used onsite will be applied
according to the manufacturer’s recommendation.

No sohid matenals shall be discharged to surface water. Solhid matenals, including
buildig matenals, garbage, and debns shali be cleaned up daily and deposited
nto dumpsters, which will be penodicaliy removed from the site and deposited

into a landfill.
Ferulizer
(0
(1)
(i)

Fertthzers will be apphed only in the minimum amounts
recommended by the manufacturer.

Fertilizers will be worked 1nto the sotl to himit exposure to
storm water.

Fertihizers will be stored 1in a covered shed and parually
used bags will be transferred to a sealable bin to avoid

spills.

Paint and other Chemicals

(1)

(1)

{(in)

7 P .
fuiton rg

All paint contamners and curing compounds will be tightly
sealed and stored when not required for use. Excess paint
will not be discharged to the storm sewers, but will be
properly disposed according to the manufacturer’s
instructions.

Spray guns will be cleaned on a removable tarp.

Chermcedls used on-sife are kept in smali quanties and
stored in closed containers undercover and kept out of
direct contact with storm water. As with fuels and oils,
any inadvertent spills will be cleaned up immediately and
disposed of according to federal, state, and local
regulations.

Prevention Plan

2ZH6V1007



g, {oncrete

1 not he ailowed o wash out or

~~~

1) Concrete trucks  wi
discharge surplus concrete or drum wash water on the site,
exceptin a specially designated concrete disposal area.

Eorm release oil used for decorative stonework will be
appied Sver a pallet covered with an absorbent matenal o
collect excess flud. The absorbent matenat will he

replaced and disposed of properly when saturated.

(1)

h. Water Testing

When testing/cleaning of water supply lines, the discharge from the tested pipe
will be collected and conveyed to a completed storm water pipe system for
ultimate discharge 1nto a sedimentation basin or SWM/BMP facility.

1. Santtary Waste

Portable lavatones are located on-site and are serviced on a regular basis by a
contractor. They will be located in upland areas away from direct contact with
surface waters.  Any spils occurnng durmg servicing will be cleaned up
immediately, including any contaminated soils, and disposed of according to all

federal, state, and local regulations.
J.  Grading and E&S Activities

A record of the dates when major grading activities occur, when construction
activities temporanly or permanently cease on a portion of the site, and when
stabilization measures are nitiated shall be maintained and included in Exhibit C

of SWPPP.

Lo

Spills

O1l, chemical or other hazardous substance spills in excess of reportable quantities, in
accordance with Part | E of the Permut (Exhibit A), will be reported to the
Department of Conservation and Recreation m accordance with Part [II G. of the
Permit as soon as the discharge 1s discovered, but no later than 24 hours. A
reportable quantity of oil 1s defined as a discharge to a surface water that causes a
sheen, discoloration, and/or an emulsion. Reports will be made to the following:

Department of Conservation and Recreation

H(804) 786-3998 (Lee Hiil)

Virgimia Department of Emergency Management

Emergency Operations Center (EOC)

Phone: 1-(800) 468-8892
Matenals and equipment necessary for oil or chemical spill cleanup will be kept in
the temporary material storage tratler onstte. Equipment will include, but not be
ftmited to, brooms, dust pans, mops, rags, gloves, goggles, kitty litter, sand, saw dust,
and plastic and metal trash containers.

o

Stora Water Pollution Prevention Plan

Name County
Projact Name



SWEPP.  Appropriate measures must be iaken o ensure that pollution prevention
i +
measures for the non-storm water component of the discharge are implemented. The

R At Ao D T U A [P R I .
non-stornm wates discha cs associated with this pProjeci identiiied at Lus tine are:
a Water line festing

b [Not used]
Contractor Certification

All contractor’s and/or sub-contractors who have responsibibity for implementing and
maintaining the controls identified m this SWPPP must sign the certufication
statement contained in Exhibit E. The person signing the cernification must meet the
signatory requirements, as presented in Part Il K of the Permit (Exhibit A). The
certifications must be maintained as part of the SWPPP.

Storm Water Pollution Prevention Plan
Name County

Praojrcr
J

Name

2H6V 1009
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Storm Water Construction General Permit NO. DCRG{1
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COMMONWEALTH of VIRGINIA

DEPARTMENT OF ENVIRONMENTAL QUALITY

ayloe Murphy, i
Secretary of MNatural Resources

Mr. John S. Snyder

K. Hovnanian at Prince William, LLC
16557 Sparkling Brook Loop
Dumfries, VA 22026

Subject:

Northern Virginia Regional Office
13901 Crown Court
Woodbridge, VA 22193-1453
(703) 583-3800 fux (703) 383-3801

vodan ctate o g
WWW. Geg.staid. va . us

October 27, 2004

Construction Storm Water General Permit No. VAR101439

Four Seasons at Historic Virginia - Prince William County

Dear Mr. Snyder:

Robert G. Burniey
Dhrecior

O O N
JOHCTEY AL DtCCiay

Regional Diecior

We have received your complete Registration Statement and have determined that this project is eligible for coverage
under the VPDES General Permit for Storm Water Discharges from Construction Sites. A copy of this Permit 1s
enclosed. The effective date of the General Permit is July 1, 2004 and the expiration date is June 30, 2009. This
project’s date of coverage is July 1, 2004. Please read the permit carefully, as you are responsible for meeting all permit

conditions.

A Notice of Termination Form has also been enclosed. If at any time you no longer require coverage under the General
Permit for Construction Storm Water, you may submit the Termination Form to this office for processing.

Should you have any questions, please feel free to contact Amy Taylor at (703) 583-3852 or by e-mail at

agtaylor @deq.virginia.gov.

Respecttully,

Thomas A. Faha
Water Permits Manager

Enclosure:  Storm Water Construction General Permit
Termination Form
cc Prince Wiiiiam County

2ZH6V1012



COMMONWEALTH of VIRGINIA

DEPARTMENT OF ENVIRGNMENTAL QUALITY

General Permit No.: VAR101439

Effective Date: July 1, 2004
Expiration Date: June 30, 2009

GENERAL PERMIT FOR DISCHARGES OF STORM WATER
FROM CONSTRUCTION ACTIVITIES

AUTHORIZATION TO DISCHARGE UNDER
THE VIRGINIA POLLUTANT DISCHARGE ELIMINATION SYSTEM
AND
THE VIRGINIA STATE WATER CONTROL LAW

In compliance with the provisions of the Clean Water Act, as amended, and pursuant to the State Water
Control Law and regulations adopted pursuant to that, operators of construction activities (those sites or
common plans of development or sale that will result in the disturbance of one or more acres of total land
area) with storm water discharges from these construction activities are authorized to discharge to surface
waters within the boundaries of the Commonwealth of Virginia, except those specifically named in board
regulation or policies which prohibit such discharges.

The authorized discharge shall be in accordance with this cover page, Part I - Discharge Authorization and
Special Conditions, Part I - Storm Water Pollution Prevention Plan, and Part Il - Conditions Applicable
To All VPDES Permits as set forth herein.

2H6V1013



Local Stormwater Management Program Review Checklist

Part I: Administrative (riteria

A ro nf t
N CC ol U

s
h 1+ H

development project.
Evidence of approval of all necessary permiits 15 present.

All SWM facilities have a maintenance plan/agreement, which identifies the owner and
the responsible party for carrying out the maintenance plan.

SWM program has been integrated with other local programs requiring compliance prior

to construction authonzation {e.g. erosion & sediment control, Chesapeake Bay, flood
insurance, flood plain management, etc.).

Ordinance
Idenufy the plan-approving authonty and other positions of authonty within the program.
Include the regulations and technical critena to be used in the program.

Designate design standards to be used m plan review and inspection (eg, VSWMH,
local manual, etc.).

Include procedures for the submission and approval of plans.
Include procedures for the 1ssuance of permuts.
Include procedures for the monitoring and inspection of land development projects.

Identify the party responsible for conducting inspections and maintenance of permanent
stormwater management facilities.

2H6V1014



Part IT: Technical Criteria
** Denotes components that are required by the Virgimia Stormwater Management Law or

Regulations

General Criteria**

Flooding and channcl crosion napacts to receiving streams due to land development
projects is calculated at each point of discharge from the development project and such
includes any runoff from the balance of the watershed, which also contributes to that

point of discharge.

The specified design storms 1s defined as either:

24-hour storm
Storm of critical duration that produces the greatest required storage volume at the
site, when using a design method such as the Modified Rational Method.

For purposes of computing runoft, all pervious lands in the site are assumed prior to
development to be in good condition (if the lands are pastures, lawns, or parks), with
good cover (if the lands are woods), or with conservation treatment (1f the lands are
cultivated); regardless of conditions existing at the time of computation.

Construction of SWM facilities or modifications to channels complies with all applicable
laws and regulations.

Impounding structures that are not covered by the Impounding Structure Regulations (4
VAC 50-20-10 et seq.) are engineered for structural integnty during the 100-year storm
event.

Pre-deveiopment and post-development runoff rates are venfied by calculations that are
consistent with good engineering practices.

Outflows from SWM facilities are discharged to an adequate channel, and velocity
dissipators are placed at the outfall of all SWM facilities and along the length of any
outfall channel, as necessary to provide a non-erosive velocity of flow from the basin to a
channel.

SWM critena are applied to proposed subdivisions as a whole. Hydrologic parameters
reflect the ultimate land development and are used in all engineering calculations.

Construction of SWM impoundment structures within a FEMA designated 100-year
floodplain are avoided to the extent possible. When this 1s unavoidable, all SWM facility
construction 1s in compliance with all applicable regulations under the National Flood

Insurance Program.

Natural channel charactenistics are preserved to the maximum extent practicable.

Land development projects comply with the Virginia Erosion and Sediment Control Law
o .

e Aqrilatineme
diild ACPUlduUinS.
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Water Quality
Water quality cntena is implemented according to VSWMR 4VAC 3-20-71. Cntenas:

Performance-based, or
Technology-based

Stream Channel Erosion
Land development projects comply with Mmimum Standard 19 (only requirement for

compliance with stream channei component).

Plan approving authonty has the ability to require 24-hour extended detention of the
runoff generated by the 1-year, 24-hour storm.

Is there any other design cntena used for stream channel analysis?

Flooding**
10-year post-developed peak rate of runoff from development sites do not exceed the 10-

year pre-development peak rate of runoff, or

Alternate design criteria 15 adopted, based on geographic, land use, topographic, geologic
or other downstream conveyance factors as appropriate.

Regional Stormwater Management Plans
Regional SWM plan 1s adopted which addresses:
Specific SWM issues within the targeted watersheds
Technical critena, outlined 1n 4 VAC 3-20-50 through 4 VAC 3-20-85, as needed
based on the specific SWM issues.
Implications of any local comprehensive plans, zoning requirements and other
planning documents
Opportunites for financing the watershed plan
Maintenance of the regional SWM facihities
Future expansion of the selected SWM facilities, in the event that development

exceeds the anticipated level

2H6V1016



IB

$DCR

Consaivation & Recreation

INSTRUCTIONS for FORM DCR 199-147
W SMP General Permit Notice Of Termination - Construction Activity Storm Water Discharges

General

A VSMP General Permit Notice of Termination must be
subm:tted when an operator no longer wishes to be covered
under a VSMP General Permit for Storm Water Discharges
From Construction Activities.

Section 1 Activity Operator Information

Give the legal name of the person, firm, public organization,
or any other entity that was issued the general permit for the
site described in this Notice of Termination. Do not use a
colioquial name. Enter the complete address and phone
number of the operator.

Section 2 Activity Location Information

Enter the activity's official name and complete street
address, including city, state and ZIP code. If the activity or
site lacks a street address, indicate the latitude and longitude
to the nearest 15 seconds of the approximate center of the
site

Section 3 Permit information
Enter the existing VSMP Storm Water General Permit
number assigned to the activity or site identified in Section 1.

Section 4 Reason for Termination

Check the appropriate statement indicating the reason for
submitting this Notice of Termination. The Notice of
Termination may only be submitted after one or more of the
following conditions have been met:

1. Final stabilizaticn has been achieved on all portions
of the site for which the operator is responsible;

2. Another operator has assumed control over all areas
of the site that have not been finally stabilized;

3. Coverage under an alternative VPDES or VSMP
permit has been obtained; or

4. For  residential  construction  only, temporary
stabitization has been completed and the residence has
been transferred to the homeowner.

The Notice of Termination must be submitted within 30
days of one of the above conditions being met

Authorization to discharge terminates seven (7) days after
the Notice of Termination is submitted. For the purposes of
this permit, a Notice of Termination that is mailed s
considered to be submitted once it 1s postmarked.

Section 5 Cenrtification
State statutes provide for severe penalties for submitting
false information on this Notice of Termination.

State regulations require this Notice of Termination to be
signed as follows:

For a caorporation: by a responsible corporate officer.
For the purpose of this section, a responsible ccrporate
officer means: (1) A president, secretary, treasurer, or vice-
president of the corporation in charge of a principal
business function, or any other person who performs
similar policy- or decision-making functions for the
corporation, or (2) the manager of one or more
manufacturing, production, or operating facilities provided
the manager is authorized to make management decisions
which govern the operation of the regulated facility
including having the explicit or implicit duty of making major
capital investment recommendations, and initigting and
directing other comprehensive measures to assure long
term environmental compliance with environmental laws
and regulations, the manager can ensure that the
necessary systems are established or actions taken to
gather complete and accurate information for permit
application requirements; and where autherity to sign
documents has been assigned or delegated to the
manager in accordance with corporate procedures; [Note:
if the title of the individual signing this form is "Plant
Manager”, submit a written verification that the
authority to sign documents has been assigned or
delegated fo the manager in accordance with corporate
procedures], -

For a partnership or sole proprietarship: by a general
partner or the proprietor; or

For a municipality, state, Federal, or other public facility
by either a principal executive officer or ranking elected
official.

The Department of Conservation and Recreation reserves the right to request additional information not directly

addressed by the registration statement if_in its discretion, a facility or operation poses a potential impact on water

(DCR 199-147) (09/04)

quality.

2H6V1017
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VSMP General Permit Registration Statement-Construction Activity Discharges Checklist

Jperator
Project Name

Has a copy of the completed registration
application been encicsed?

Has the application been signed by a person
authorized by the operator?

Has a list of Off-Site Activities been attached?

Has a list of the Permanent BMPs been
attached?

Has a map detailing the site location been
attached?

Has a copy of the check and application fee
form application been attached to the
application?

The Registration Application should be collectively mailed to:
Department of Conservation and Recreation
Storm Water Permitting

Yes

Yes

Yes

Yes

Yes

Yes

No

NO

No

No

No

No

203 Governor Street, Suite 206

Richmond, VA 23219
“*DO NOT ENCLOSE THE ACTUAL FEE PAYMENT WITH APPLICATION

For registrations where payment will be by check or money order

Has an application fee form been completed?

Has a check or money order been cut for the
proper amount?

Has the check or money order been made
payable to "Treasurer of Virginia"

The Actual Payment and Application Fee Form must be sent to:

Yes

Yes

Yes

Department of Conservation and Recreation
Division of Finance, Accounts Payable
ATTN: Storm Water Permits

203 Governor Street

Richmond, Virginia 23219
**DO NOT ENCLOSE THE ACTUAL PERMIT APPLICATION WITH PAYMENT

No

No

No

Upon receipt of a completed application for registration and payment, DCR wili mail a notice of coverage to
the Operator listed in the application. Failure to submit all required information will result in the faiture of

the project to be properly registered and could result in enforcement action.

2H6V1018



General Permit No.: DCROI
Effective Date: July 1, 2004
Expiration Date: June 30, 2009

GENERAL PERMIT FOR DISCHARGES OF STORMWATER FROM
CONSTRUCTION ACTIVITIES
AUTHORIZATION TO DISCHARGE UNDER THE VIRGINIA STORMWATER
MANAGEMENT PROGRAM AND THE VIRGINIA STORMWATER
MANAGEMENT ACT

In compliance with the provisions of the Clean Water Act, as amended, and pursuant to
the Virginia Stormwater Management Act and regulations adopted pursuant to that,
operators of construction activities (those sites or common plans of development or sale
that will result in the disturbance of one or more acres of total land area) with stormwater
discharges from these construction activities are authorized to discharge to surface waters
within the boundaries of the Commonwealth of Virginia, except those specifically named
in State Water Control Board and Virginia Soil and Water Conservation Board
regulations and policies or permit 1ssuing authority policies and ordinances which
prohibit such discharges.

The authorized discharge shall be in accordance with this cover page, Section I -
Discharge Authorization and Special Conditions, Section Il - Stormwater Pollution
Prevention Plan, and Section III - Conditions Applicable To All VSMP Permits as set
forth hercin.

SECTION I
DISCHARGE AUTHORIZATION AND SPECIAL CONDITIONS

A. Coverage under this permit.

1. During the period beginning with the date of coverage under this general permit and
lasting until the permit's expiration date, the permittee 1s authorized to discharge
stormwater from construction activities.

2. This permit also authorizes stormwater discharges from off-site support activities (e.g.,
concrete or asphalt batch plants, equipment staging yards, material storage areas,
excavated material disposal areas, borrow areas) provided that:

a. The support activity is directly related to a construction site that is required to have
VSMP permit coverage for discharges of stormwater associated with construction
activity;

b. The support activity is not a commercial operation serving multiple unrelated
construction projects by different operators, and does not operate beyond the completion
of the construction activity at the last construction project it supports; and
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c. Appropriate controls and pollution prevention measures for the discharges from the
support activity areas are identified in the stormwater poilution prevention plan required
for the construction activity under Section I D of this permit.

3. There shali be no discharge of fleating selids or visible foam in other than trace
amounts.

B. Limitation on coverage.

1. Post-construction discharges. This permit does not authorize stormwater discharges
that originate from the site after construction activities have been completed and the site,
including any tempotary support activity site, has undergone final stabilization. Post-
construction industrial stormwater discharges may need to be covered by a separate
VPDES permit.

2. Discharges mixed with nonstormwater. This permit does not authorize discharges that
are mixed with sources of nonstormwater, other than those discharges which are
identified in Section I D 2 (Exceptions to prohibition of nonstormwater discharges) and
are in compliance with Section I D 5 (Nonstormwater discharge management).

3. Discharges covered by another permit. This permit does not authorize stormwater
discharges associated with construction activity that have been covered under an
individual permit or required to obtain coverage under an alternative general permit in
accordance with Part Section I X.

4. TMDL limitation. Discharges to waters for which a "total maximum daily load"
(TMDL) allocation for sediment or a parameter that addresses sediment (such as total
suspended solids, turbidity, or siltation) has been established by the State Water Control
Board and approved by EPA are not eligible for coverage under this permit unless the
stormwater pollution prevention plan (SWPPP) developed by the operator incorporates
measures and controls that are consistent with the assumptions and requirements of such
TMDL. To be eligible for coverage under this general permit, the SWPPP must
incorporate any conditions applicable to discharges from the construction site that are
necessary for consistency with the assumptions and requirements of the TMDL. Ifa
specific wasteload allocation has been established that would apply to discharges from
the construction site, the operator must incorporate that allocation into the SWPPP and
implement necessary steps to meet that allocation.

C. Commingled discharges. Any discharge authorized by a different VSMP or VPDES
permit may be commingled with discharges authorized by this permit.

D. Prohibition of nonstormwater discharges.

1. Except as provided in Sections [ A 2, I C and [ D 2, all discharges covered by this
permit shall be composed entirely of stormwater associated with construction activity.
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2. The following nonstormwater discharges from active construction sites are authorized
by this permit provided the nonstormwater component of the discharge is in compliance
with Section IT D S (Nonstormwater discharges):

a. Discharges from fire fighting activities;

b. Fire hydrant flushings;

¢. Waters used to wash vehicles where detergents are not used;

d. Water used to control dust;

e. Potable water sources, including waterline flushings;

f. Water used for hydrostatic testing of new pipeline construction;

g. Routine external building wash down which does not use detergents;

h. Pavement washwaters where spills or leaks of toxic or hazardous materials have not
occurred (unless all spilled material has been removed) and where detergents are not
used;

1. Uncontaminated air conditioning or compressor condensate;
J. Uncontaminated ground water or spring water;

k. Foundation or footing drains where flows are not contaminated with process materials
such as solvents;

I. Uncontaminated excavation dewatering, and

m. Landscape irrigation.

E. Releases of hazardous substances or oil in excess of reportable quantities.

The discharge of hazardous substances or oil in the stormwater discharges from the
construction site shall be prevented or minimized in accordance with the stormwater
pollution prevention plan for the site. This permit does not relieve the permittee of the
reporting requirements of 40 CFR Part 110 (2002), 40 CFR Part 117 (2002) and 40 CFR
Part 302 (2002) or § 62.1-44.34:19 of the Code of Virginia.

Where a release containing a hazardous substance or oil in an amount equal to or in

excess of a reportable quantity established under either 40 CFR Part 110 (2002), 40 CFR
Part 117 (2002) or 40 CFR Part 302 (2002) occurs during a 24-hour period:
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1. The permittee is required to notify the Department of Environmental Quality and the
permit issuing authority in accordance with the requirements of Section III G as soon as

he has knowledge of the discharge;

2. Where a release enters a municipal separate storm sewer system (MS4), the permittee
shall alse notify the owner of the MS4 and the Department of Conservation and
Recreation; and

3. The stormwater pollution prevention plan required under Section II D of this permit
must be reviewed to identify measures to prevent the reoccurrence of such releases and to
respond to such releases, and the plan must be modified where appropriate.

F. Spills.
This permit does not authorize the discharge of hazardous substances or oil resulting

from an on-site spill.
G. Termination of permit coverage.

1. The operator of the construction activity may only submit a notice of termination after
one or more of the following conditions have been met:

a. Final stabilization has been achieved on all portions of the site for which the operator is
responsible;

b. Another operator has assumed control over all areas of the site that have not been
finally stabilized;

c. Coverage under an alternative VPDES or VSMP permit has been obtained; or

d. For residential construction only, temporary stabilization has been completed and the
residence has been transferred to the homeowner.

2. The notice of termination must be submitted within 30 days of one of the conditions in
Section 1 G 1 being met. Authorization to discharge terminates seven days after the
notice of termination is submitted.

3. The notice of termination shall be signed in accordance with Section III K of this
permit.

H. Water quality protection. The permittee must select, install, implement and maintain
best management practices (BMPs) at the construction site that minimize pollutants in the
discharge as necessary to meet applicable water quality standards. If there is evidence
indicating that the stormwater discharges authorized by this permit are causing, have the
reasonable potential to cause, or are contributing to an excursion above an applicable
water quality standard, or are causing downstream pollution (as defined in this part), the
permit issuing authority may take appropriate enforcement action, may require the
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permittee to include and implement appropriate controls in the SWPPP to correct the
problem, and/or may require the permittee to obtain an individual permit in accordance
with 4VAC50-60-410 B 3.

SECTION II
STORMWATER POLLUTION PREVENTION PLAN

A stormwater pollution prevention plan (SWPPP) shall be developed and implemented
for the construction activity covered by this permit. SWPPPs shall be prepared in
accordance with good engineering practices. The SWPPP shall identify potential sources
of pollution which may reasonably be expected to affect the quality of stormwater
discharges from the construction site. In addition, the SWPPP shall describe and ensure
the implementation of practices which will be used to reduce pollutants in stormwater
discharges from the construction site, and to assure compliance with the terms and
conditions of this permit.

The SWPPP requirements of this general permit may be fulfilled by incorporating by
reference other state, tribal or local plans such as an erosion and sediment control (ESC)
plan, a spill prevention control and countermeasure (SPCC) plan developed for the site
under § 311 of the federal Clean Water Act or best management practices (BMP)
programs otherwise required for the facility provided that the incorporated plan meets or
exceeds the SWPPP requirements of Section II D. If an erosion and sediment control plan
for the construction activity is being incorporated by reference, the referenced plan must
be approved by the locality in which the construction activity is to occur or by another
appropriate plan approving authority authorized under the Erosion and Sediment Control
Regulations (4 VAC 50-30) prior to the commencement of construction. All plans
incorporated by reference into the SWPPP become enforceable under this permit. If a
plan incorporated by reference does not contain all of the required elements of the
SWPPP of Section II D, the permittee must develop the missing elements and include
them in the required SWPPP.

Once a definable area has been finally stabilized, the operator may mark this on the
SWPPP and no further SWPPP or inspection requirements apply to that portion of the site
(e.g., earth disturbing activities around one of three buildings in a complex are done and
the area 1s finally stabilized; one mile of a roadway or pipeline project is done and finally
stabilized, etc.).

The operator must implement the SWPPP as written from commencement of construction
activity until final stabilization is complete.

A. Deadlines for SWPPP preparation and compliance.
1. The SWPPP shall be prepared prior to submittal of the registration statement and

provide for compliance with the terms and schedule of the plan beginning with the
initiation of construction activities.
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2. For ongoing construction activity involving a change of operator, the new operator
shall accept and maintain the existing SWPPP, or prepare and implement a new SWPPP
prior to taking over operations at the site.

B. Signature, plan review and making plans available.
1. The SWPPP shall be signed in accordance with Section III K.

2. The SWPPP shall be retained, along with a copy of this permit at the construction site
from the date of commencement of construction activity to the date of final stabilization.
Permittees with day-to-day operation control over SWPPP implementation shall have a
copy of the plan available at a central location on-site for the use of all operators and
those identified as having responsibilities under the plan whenever they are on the
construction site. The SWPPP must be made available, in its entirety, to the department
and the permitting issuing authority for review at the time of an on-site inspection.

3. The permittee shall make SWPPPs available upon request to the department; the
permit issuing authority; a state or local agency approving erosion and sediment plans,
grading plans, or stormwater management plans; local government officials; or the
operator of a municipal separate storm sewer system receiving discharges from the site.

C. Maintaining an updated SWPPP.

I. The permittee shall amend the SWPPP whenever there is a change in design,
construction, operation, or maintenance that has a significant effect on the discharge of
pollutants to surface waters and that has not been previously addressed in the SWPPP.

2. The SWPPP must be amended if during inspections or investigations by site staff, or
by local, state or federal officials, it is determined that the discharges are causing water
quality exceedances, or the SWPPP is ineffective in eliminating or significantly
minimizing pollutants in stormwater discharges from the construction site.

3. Based on the results of an inspection, the SWPPP must be modified as necessary to
include additional or modified BMPs designed to correct problems identified. Revisions
to the SWPPP must be completed within seven calendar days following the inspection.
Implementation of these additional or modified BMPs must be accomplished as described
in Section [I D 3 b.

4. The SWPPP must clearly identify for each measure identified in the plan, the
contractor(s) or subcontractor(s) that will implement the measure. The SWPPP shall be

amended to 1dentify any new contractor that will implement a measure of the plan.

D. Stormwater pollution prevention plan contents.
The SWPPP shall include the following items:

1. Site and activity description. Each SWPPP shall provide the following information:
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a. A description of the nature of the construction activity, including the function of the
project (e.g., low density residential, shopping mall, highway, etc.);

b. The intended sequence and timing of activities that disturb soils at the site (e.g.,
grubbing, excavation, grading, utilities and infrastructure installation).

c. Estimates of the total area expected to be disturbed by excavation, grading, or other

comstruction activities including off-site borrow and fill areas;

d. A description of any other potential pollution sources, such as vehicle fueling, storage
of fertilizers or chemicals, sanitary waste facilities, etc.

e. Identification of the nearest receiving waters at or near the construction site that will
receive discharges from disturbed areas of the project;

f. The location and description on any discharge associated with industrial activity other
than construction at the site. This includes stormwater discharges from dedicated asphalt
plants and dedicated concrete plants that are covered by this permit.

g. A site map indicating:

(1) Directions of stormwater flow and approximate slopes anticipated after major grading
activities;

(2) Areas of soil disturbance and areas of the site which will not be disturbed;

(3) Locations of major structural and nonstructural controls identified in the SWPPP,
including those that will be permanent controls that will remain after construction
activities have been completed;

(4) Locations where stabilization practices are expected to occur;
(5) Surface water bodies (including wetlands);
(6) Locations where stormwater discharges to a surface water;

(7) Locations of off-site material, waste, borrow or equipment storage areas covered by
the plan;

(8) Locations of other potential pollution sources , such as vehicle fueling, storage of
chemicals, sanitary waste facilities, etc.; and

(9) Areas where final stabilization has been accomplished and no further construction-
phase permit requirements apply.
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2. Controls to reduce pollutants. The SWPPP shall include a description of all pollution
control measures that will be implemented as part of the construction activity to control
pollutants in stormwater discharges. For each major activity identified in the project
description, the SWPPP shall clearly describe appropriate control measures, the general
sequencing during the construction process in which the measures will be implemented,
and which operator is responsible for the control measure's implementation.

a. Erosion and sediment controls.

(1) Stabilization practices. The SWPPP shall include a description of interim and
permanent stabilization practices for the site. Site plans should ensure that existing
vegetation is preserved where attainable and that disturbed portions of the site are
stabilized. Stabilization practices may include, but are not limited to: temporary seeding,
permanent seeding, mulching, geotextiles, sod stabilization, vegetative buffer strips,
protection of trees, preservation of mature vegetation, riprap, gabions, facines, biologs
and other appropriate measures. Use of impervious surfaces for stabilization should be
avoided.

(a) A record of the dates when major grading activities occur, when construction
activities temporarily or permanently cease on a portion of the site, and when
stabilization measures are initiated shall be maintained and included in the SWPPP.

(b) Except as provided in Section [ D 2 a (1) (¢), (d) and (e), stabilization measures shall
be initiated as soon as practicable in portions of the site where construction activities
have temporarily or permanently ceased, but in no case more than seven days after the
construction activity in that portion of the site has temporarily or permanently ceased.

(c) Where the initiation of stabilization measures by the seventh day after construction
activity temporary or permanently ceased is precluded by snow cover or frozen ground
conditions, stabilization measures shall be initiated as soon as practicable.

(d) Where construction activity on a portion of the site is temporarily ceased, and earth
disturbing activities will be resumed within 30 days, temporary stabilization measures do
not have to be initiated on that portion of the site.

(e) In drought-stricken areas where initiating perennial vegetative stabilization measures
1s not possible within seven days after construction activity has temporarily or
permanently ceased, final vegetative stabilization measures shall be initiated as soon as
practicable.

(2) Structural practices. The SWPPP shall include a description of structural practices to
divert flows from exposed soils, retain/detain flows or otherwise limit runoff and the
discharge of pollutants from exposed areas of the site. Such practices may include, but
are not limited to: silt fences, earth dikes, drainage swales, sediment traps, check dams,
subsurface drains, pipe slope drains, level spreaders, storm drain inlet protection, rock
outlet protection, reinforced soil retaining systems, gabions, and temporary or permanent
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sediment basins. Structural practices should be located on upland soils to the degree
attainable. The department and the permit issuing authority encourages the use of a
combination of erosion and sediment control measures in order to achieve maximum

pollutant removal.

(a) Sediment basins: For common drainage locations that serve an arca with threc or more
acres disturbed at one time, a temporary (or permanent) sediment basin providing 3,618
cubic feet of storage per acre drained, or equivalent control measures, shall be provided
where attainable untii final stabilization of the site. The 3,618 cubic feet of storage area
per acre drained does not apply to flows from off-site areas and flows from on-site areas
that are either undisturbed or have undergone final stabilization where such flows are
diverted around both the disturbed area and the sediment basin. In determining whether
installing a sediment basin is attainable, the permittee may consider factors such as site
soils, slope, available area on site, etc. In any event, the permittee must consider public
safety, especially as it relates to children, as a design factor for the sediment basin and
alternative sediment controls shall be used where site limitations would preclude a safe

design.

(b) For drainage locations which serve three or more acres at one time and where a
temporary sediment basin or equivalent controls 1s not attainable, smaller sediment basins
and/or sediment traps should be used. At a minimum, silt fences, vegetative buffer strips,
or equivalent sediment controls are required for all down slope boundaries, and for those
side slope boundaries deemed appropriate as dictated by individual site conditions.

(c) For drainage locations serving tess than three acres, smaller sediment basins or
sediment traps or both should be used. At a minimum, silt fences, vegetative buffer strips
or equivalent sediment controls are required for all downslope boundaries, and for those
side slope boundaries deemed appropriate as dictated by individual site conditions, of the
construction area unless a sediment basin providing storage for 3,618 cubic feet of
storage per acre drained is provided.

b. Management practices.

(1) All control measures must be properly selected, installed, and maintained in
accordance with manufacturer specifications and good engineering practices. If periodic
inspections or other information indicates a control has been used inappropriately, or

incorrectly, the permittee must replace or modify the control for site situations as soon as
practicable.

(2) If sediment escapes the construction site, off-site accumulations of sediment must be
removed at a frequency sufficient to minimize off-site impacts.

(3) Litter, construction debris, and construction chemicals exposed to stormwater shall be
prevented from becoming a pollutant source in stormwater discharges.

c. Stormwater management.
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(1) The SWPPP shall include a description of, and all necessary calculations supporting,
all post-construction stormwater management measures that will be installed during the
construction process to control pollutants in stormwater discharges after construction
operations have been completed. Structural measures should be placed on upland soils to
the degree attainable. Such measures must be designed and installed in accordance with
applicable local and/or state requirements.

{(2) Such measures may include, but are not limited to: stormwater detention structures
(including dry ponds); stormwater retention structures; flow attenuation by use of open
vegetated swales and natural depressions; infiltration of runoff on-site; stormwater
wetlands; sand filters; bioretention systems; water quality structures; and sequential
systems (which combine several practices). The SWPPP shall include an explanation of
the technical basis used to select the practices to control pollution and flows that exceed
predevelopment levels.

(3) Outflows from a stormwater management facility or stormwater conveyance system
shall be discharged to an adequate channel. In addition, the natural, physical, chemical,
and biological characteristics and functions of the receiving waters must be maintained
and protected (e.g., no significant changes in the hydrological regime of the receiving
water).

d. Other controls.

(1) The SWPPP shall describe measures to prevent the discharge of solid matenals,
including building materials, garbage, and debris to surface waters of the state, except as
authorized by a Clean Water Act § 404 permit.

(2) Where construction vehicle access routes intersect paved public roads, provisions
shall be made to minimize the transport of sediment by vehicular tracking onto the paved
surface. Where sediment is transported onto a public road surface, the road shall be
cleaned thoroughly at the end of each day. Sediment shall be removed from the roads by
shoveling or sweeping and transported to a sediment control disposal area. Street
washing shall be allowed only after sediment is removed in this manner,

(3) The SWPPP shall ensure and demonstrate compliance with applicable state or local
waste disposal, sanitary sewer or septic system regulations.

(4) The SWPPP shall include a description of construction and waste materials expected
to be stored on-site with updates as appropriate. The plan shall also include a description
of controls to reduce pollutants from these materials, including storage practices to
minimize exposure of the materials to stormwater, and for spill prevention and response.

(5) The SWPPP shall include a description of pollutant sources from areas other than
construction (including stormwater discharges from dedicated asphalt plants and
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dedicated concrete plants), and a description of controls and measures that wiil be
implemented at those sites to minimize pollutant discharges.

e. Applicable state or local programs.

The SWPPP shall be consistent with all applicable state or local requirements for erosion
and sediment control and stormwater management including updates to the SWPPP as
necessary to reflect any revisions to applicable state or local requirements for erosion and
sediment control and stormwater management.

3. Maintenance of controls.

a. The SWPPP must include a description and schedule of procedures to maintain in good
and effectivé operating conditions vegetation, erosion and sediment control measures and
other protective measures during construction identified in the site plan. If site
inspections required by Section II D 4 identify BMPs that are not operating effectively,
maintenance shall be performed before the next anticipated storm event, or as soon as
practicable to maintain the continued effectiveness of stormwater controls.

b. [f existing BMPs need to be modified or 1f additional BMPs are necessary for any
reason, implementation shall be completed before the next anticipated storm event. If
implementation before the next anticipated storm event is impracticable, the situation
shall be documented in the SWPPP and alternative BMPs shall be implemented as soon
as practicable.

4. Inspections. Inspections by qualified personnel must be conducted of all areas of the
site disturbed by construction activity, and areas used for storage of materials that are
exposed to stormwater. "Qualified personnel” means a licensed professional engineer,
responsible land disturber (RLD), or other knowledgeable person who (i) holds a
certificate of competence from the board in the area of project inspection; or (ii) is
enrolled in the board’s training program for project inspection or combined administrator
and successfully completes such program within one year of enrollment.

a. Inspections shall be conducted at least once every 14 calendar days and within 48
hours of the end of any runoff producing storm event. Where areas have been finally or
temporarily stabilized or runoff 1s unlikely due to winter conditions (e.g., the site is
covered with snow or ice, or frozen ground exists) such inspections shall be conducted at
least once every month.

b. Inspectors must look for evidence of, or the potential for, pollutants entering the
stormwater conveyance system. Erosion and sediment control measures identified in the
SWPPP shall be observed to ensure proper operation. Discharge locations where
accessible shall be inspected to ascertain whether erosion and sediment control measures
are effective in preventing significant impacts to receiving waters. Where discharge
locations are inaccessible, nearby downstream locations shall be inspected to the extent
that such inspections are practicable. Locations where vehicles enter or exit the site shall
be inspected for evidence of off-site sediment tracking.
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c. Uulity line installation, pipeline construction, and other examples of long, narrow,
linear construction activities may limit the access of inspection personnel to the areas
described in Section I D 4 b. Inspection of these areas could require that vehicles
compromise temporarily or even permanently stabilized areas, cause additional
disturbance of seils, and increase the potential for erosion. In these circumstances,
controls must be mspected on the same frequencies as other construction projects, but
representative inspections may be performed. For representative inspections, personnel
must inspect controls along the construction site for 0.25 miles above and below each
access point where a roadway, undisturbed right-of-way, or other similar feature
intersects the construction site and allows access to the areas described above. The
conditions of the controls along each inspected 0.25-mile segment may be considered as
representative of the condition of controls along that reach extending from the end of the
0.25-mile segment to either the end of the next 0.25-mile segment, or to the end of the
project, whichever occurs first. Inspection locations must be listed in the report required

by Section lI D 4 e.

d. Based on the results of the inspection, the site and activity description identified in the
plan in accordance with Section II D 1 of this permit and pollution prevention measures
identified in the SWPPP in accordance with Section II D 2 of this permit shall be revised
as appropriate within seven calendar days following the inspection.

e. A report summarizing the scope of the inspection, names and qualifications of
personnel making the inspection, the dates of the inspection, major observations relating
to the implementation of the SWPPP, and actions taken in accordance with Section II D 4
d of the permit shall be made and retained as part of the SWPPP in accordance with
Section I B of this permit. Major observations should include:

(1) The location(s) of discharges of sediment or other pollutants from the site;
(2) Location(s) of BMPs that need to be maintained;

(3) Location(s) of BMPs that failed to operate as designed or proved inadequate for a
particular location;

(4) Location(s) where additional BMPs are needed that did not exist at the time of
inspection; and

(5) Corrective action required including any changes to the SWPPP that are necessary
and implementation dates.

The reports shall identify any incidents of noncompliance. Where a report does not
identify any incidents of noncompliance, the report shall contain a certification that the
facility is in compliance with the stormwater pollution prevention plan and this permit.
The report shall be signed in accordance with Section III K of this permit.
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5. Nonstormwater discharge management. The SWPPP shall identify all allowable
sources of nonstormwater discharges listed in Section [ D 2 of this permit that are
combined with stormwater discharges from the construction activity at the site, except for
fiows from fire fighting activities. The SWPPP shall identify and ensure the
implementation of appropriate pollution prevention measures for the nonstormwater
components of the discharge.

SECTION 11
CONDITIONS APPLICABLE TO ALL VSMP PERMITS

NOTE: Monitoring is not required for this permit. If you choose to monitor your
stormwater discharges or BMPs, you must comply with the requirements of subsections
A, B, and C, as appropriate.

A. Monitoring.

1. Samples and measurements taken for the purpose of monitoring shall be representative
of the monitoring activity.

2. Monitoring shail be conducted according to procedures approved under 40 CFR Part
136 or alternative methods approved by the U.S. Environmental Protection Agency,

unless other procedures have been specified in this permit.

3. The permittee shall periodically calibrate and perform maintenance procedures on all
monitoring and analytical instrumentation at intervals that will ensure accuracy of
measurements.

B. Records.

1. Records of monitoring information shall include:

a. The date, exact place, and time of sampling or measurements;

b. The individual(s) who performed the sampling or measurements;

. The date(s) and time(s) analyses were performed;

O

d. The individual(s) who performed the analyses;

. The analytical techniques or methods used; and

o

f. The results of such analyses.
2. The permittee shall retain records of all monitoring information, including all

calibration and maintenance records and all original strip chart recordings for continuous
monitoring instrumentation, copies of all reports required by this permit, and records of
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all data used to complete the registration statement for this permit, for a period of at least
three years from the date of the sample, measurement, report or request for coverage.
This period of retention shall be extended automatically during the course of any
unresolved litigation regarding the regulated activity or regarding control standards
applicable to the permittee, or as requested by the board.

C. Reporting monitoring results.

1. The permittee shall submit the results of the monitoring required by this permit not
later than the 10th day of the month after monitoring takes place, unless another reporting
schedule is specified elsewhere in this permit. Monitoring results shall be submitted to
the permit issuing authority.

2. Monitoring results shall be reported on a discharge monitoring report (DMR) or on
forms provided, approved or specified by the department.

3. If the permittee monitors any pollutant specifically addressed by this permit more
frequently than required by this permit using test procedures approved under 40 CFR Part
136 or using other test procedures approved by the U.S. Environmental Protection
Agency or using procedures specified in this permit, the results of this monitoring shall
be included in the calculation and reporting of the data submitted in the DMR or
reporting form specified by the department.

4. Calculations for all limitations which require averaging of measurements shall utilize
an arithmetic mean unless otherwise specified in this permit.

D. Duty to provide information. The permittee shall furnish to the permit issuing
authority, within a reasonable time, any information which the permit issuing authority
may request to determine whether cause exists for modifying, revoking and reissuing, or
terminating this permit or to determine compliance with this permit. The permit issuing
authority may require the permittee to furnish, upon request, such plans, specifications,
and other pertinent information as may be necessary to determine the effect of the wastes
from his discharge on the quality of state waters, or such other information as may be
necessary to accomplish the purposes of the Virginia Stormwater Management Act . The
permittee shall also furnish to the permit issuing authority, upon request, copies of
records required to be kept by this permit.

E. Compliance schedule reports. Reports of compliance or noncompliance with, or any
progress reports on, interim and final requirements contained in any compliance schedule
of this permit shall be submitted no later than 14 days following each schedule date.

F. Unauthorized discharges. Except in compliance with this permit or another permit

1ssued by the permit issuing authority or the Department of Environmental Quality, it
shall be unlawful for any person to:
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1. Discharge into state waters sewage, industrial wastes, other wastes, or any noxious or
deleterious substances; or

2. Otherwise alter the physical, chemical or biological properties of such state waters and
make them detrimental to the public health, or to animal or aquatic life, or to the use of
such waters for domestic or industrial consumption, or for recreation, or for other uses.

G. Reports of unauthorized discharges. Any permittee who discharges or causes or allows
a discharge of sewage, industriai waste, other wastes or any noxious or deleterious
substance into or upon state waters in violation of Section III F, or who discharges or
causes or allows a discharge that may reasonably be expected to enter state waters in
violation of Section III F, shall notify the department, the Department of Environmental
Quality, and the permit issuing authority of the discharge immediately upon discovery of
the discharge, but in no case later than 24 hours after said discovery. A written report of
the unauthorized discharge shall be submitted to the department, the Department of
Environmental Quality, and the permit issuing authority within five days of discovery of
the discharge. The written report shall contain:

1. A description of the nature and location of the discharge;

2. The cause of the discharge;

3. The date on which the discharge occurred;

4. The length of time that the discharge continued,

5. The volume of the discharge;

6. If the discharge is continuing, how long it is expected to continue;

7. If the discharge is continuing, what the expected total volume of the discharge will be;
and

8. Any steps planned or taken to reduce, eliminate and prevent a recurrence of the present
discharge or any future discharges not authorized by this permit.

Discharges reportable to the department, the Department of Environmental Quality, and
the permit issuing authority under the immediate reporting requirements of other
regulations are exempted from this requirement.

H. Reports of unusual or extraordinary discharges. If any unusual or extraordinary
discharge including a bypass or upset should occur from a facility and the discharge
enters or could be expected to enter state waters, the permittee shall promptly notify, in
no case later than 24 hours, the department, the Department of Environmental Quality,
and the permit issuing authority by telephone after the discovery of the discharge. This
notification shall provide all available details of the incident, including any adverse
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effects on aquatic life and the known number of fish killed. The permittee shall reduce
the report to writing and shall submit it to the department, the Department of
Environimental Quality, and the permit issuing authority within five days of discovery of
the discharge in accordance with Part Section III [ 2. Unusual and extraordinary
discharges include but are not limited to any discharge resulting from:

1. Unusual spillage of materials resulting directly or indirectly from processing
operations;

2. Breakdown of processing or accessory equipment;
3. Failure or taking out of service some or all of the facilities; and

4. Flooding or other acts of nature.

[. Reports of noncompliance. The permittee shall report any noncompliance which may
adversely affect state waters or may endanger public health.

1. An oral report shall be provided within 24 hours from the time the permittee becomes
aware of the circumstances. The following shall be included as information which shall
be reported within 24 hours under this paragraph:

a. Any unanticipated bypass; and

b. Any upset which causes a discharge to surface waters.

2. A written report shall be submitted within five days and shall contain:
a. A description of the noncompliance and its cause;

b. The period of noncompliance, including exact dates and times, and if the
noncompliance has not been corrected, the anticipated time it is expected to continue; and

c. Steps taken or planned to reduce, eliminate, and prevent reoccurrence of the

noncompliance.

The permit issuing authority may waive the written report on a case-by-case basis for
reports of noncompliance under Section I 1 if the oral report has been received within
24 hours and no adverse impact on state waters has been reported.

3. The permittee shall report all instances of noncompliance not reported under Section
[II T 1 or 2 in writing at the time the next monitoring reports are submitted. The reports
shall contain the information listed in Section III [ 2.

NOTE: The immediate (within 24 hours) reports required in Section III G, H and I may

be made to the department's Urban Program’s Section of the Division of Soil and Water
Conservation. Reports may be made by telephone or by fax. For reports outside normal
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working hours, leaving a recorded message shall fulfill the immediate reporting
requirement. For emergencies, the Virginia Department of Emergency Management
maintains a 24 hour telephone service at 1-800-468-8892.

4. Where the permittee becomes aware that it failed to submit any relevant facts in a
permit application, or submitted incorrect information in a permit application or in any
report to the department, it shall promptly submit such facts or information.

J. Notice of planied changes.

1. The permittee shall give notice to the permit issuing authority as soon as possible of
any planned physical alterations or additions to the permitted facility. Notice is required
only when;

a. The permittee plans an alteration or addition to any building, structure, facility, or
installation from which there is or may be a discharge of pollutants, the construction of
which commenced:

(1) After promulgation of standards of performance under § 306 of the federal Clean
Water Act which are applicable to such source; or

(2) After proposal of standards of performance in accordance with § 306 of the Clean
Water Act which are applicable to such source, but only if the standards are promulgated
in accordance with § 306 within 120 days of their proposal;

b. The alteration or addition could significantly change the nature or increase the quantity
of pollutants discharged. This notification applies to pollutants which are not subject to
effluent limitations in this permit; or

2. The permittee shall give advance notice to the permit issuing authority of any planned
changes in the permitted facility or activity which may result in noncompliance with
permit requirements.

K. Signatory requirements.
1. Registration statement. All registration statements shall be signed as follows:

a. For a corporation: by a responsible corporate officer. For the purpose of this section, a
responsible corporate officer means: (1) a president, secretary, treasurer, or vice-president
of the corporation in charge of a principal business function, or any other person who
performs similar policy-making or decision-making functions for the corporation; or (ii)
the manager of one or more manufacturing, production, or operating facilities, provided
the manager 1s authorized to make management decisions that govern the operation of the
regulated facility including having the explicit or implicit duty of making major capital
investment recommendations, and initiating and directing other comprehensive measures
to assure long term environmental compliance with environmental laws and regulations;
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the manager can ensure that the necessary systems are established or actions taken to
gather complete and accurate information for permit application requirements; and where
authority to sign documents has been assigned or delegated to the manager in accordance

with corporate procedures;

b. For a partnership or sole proprietorship: by a general partner or the proprictor,
respectively; or

c. For a municipality, state, federal, or other public agency: by either a principali
executive officer or ranking elected official. For purposes of this section, a principal
executive officer of a public agency includes: (i) the chief executive officer of the agency
or (ii) a senior executive officer having responsibility for the overall operations of a
principal geographic unit of the agency.

2. Reports, etc. All reports required by permits and other information requested by the
board shall be signed by a person described in Section III K 1 or by a duly authorized
representative of that person. A person is a duly authorized representative only if:

a. The authorization is made in writing by a person described in Section III K 1;

b. The authorization specifies either an individual or a position having responsibility for
the overall operation of the regulated facility or activity such as the position of plant
manager, operator of a well or a well field, superintendent, position of equivalent
responsibility, or an individual or position having overall responsibility for environmental
matters for the company. (A duly authorized representative may thus be either a named
individual or any individual occupying a named position); and

c. The written authorization is submitted to the department.

3. Changes to authorization. If an authorization under Section III K 2 is no longer
accurate because a different individual or position has responsibility for the overall
operation of the facility, a new authorization satisfying the requirements of Section I K
2 shall be submitted to the permit issuing authority prior to or together with any reports or
information to be signed by an authorized representative.

4. Certification. Any person signing a document under Section II1 K 1 or 2 shall make the
following certification:

"I certify under penalty of law that this document and all attachments were prepared
under my direction or supervision in accordance with a system designed to assure that
qualified personnel properly gather and evaluate the information submitted. Based on my
inquiry of the person or persons who manage the system, or those persons directly
responsible for gathering the information, the information submitted is, to the best of my
knowledge and belief, true, accurate, and complete. [ am aware that there are significant
penalties for submitting false information, including the possibility of fine and
imprisonment for knowing violations."
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L. Duty to comply. The permittee shall comply with all conditions of this permit. Any
permit noncompliance constitutes a violation of the Virginia Stormwater Management
Act and the Clean Water Act, except that noncompliance with certain provisions of this
permit may constitute a violation of the Virginia Stormwater Management Act but not the
Clean Water Act. Permit noncompliance 1s grounds for enforcement action; for permit
termination, revocation and reissuance, or modification; or denial of a permit renewal
application.

The permittee shall comply with effluent standards or prohibitions established under §
307(a) of the Clean Water Act for toxic pollutants within the time provided in the
regulations that establish these standards or prohibitions or standards for sewage sludge
use or disposal, even if this permit has not yet béen modified to incorporate the
requirement.

M. Duty to reapply. If the permittee wishes to continue an activity regulated by this
permit after the expiration date of this permit, the permittee shall submit a new
registration statement at least 90 days before the expiration date of the existing permit,
unless permission for a later date has been granted by the board. The board shall not
grant permission for registration statements to be submitted later than the expiration date

of the existing permit.

N. Effect of a permit. This permit does not convey any property rights in either real or
personal property or any exclusive privileges, nor does it authorize any injury to private
property or invasion of personal rights, or any infringement of federal, state or local law
or regulations.

O. State law. Nothing in this permit shall be construed to preclude the institution of any
legal action under, or relieve the permittee from any responsibilities, liabilities, or
penalties established pursuant to any other state law or regulation or under authority
preserved by § 510 of the Clean Water Act. Except as provided in permit conditions on
"bypassing" (Section [1I U), and "upset” (Section III V) nothing in this permit shall be
construed to relieve the permittee from civil and criminal penalties for noncompliance.

P. O1l and hazardous substance liability. Nothing in this permit shall be construed to
preclude the institution of any legal action or relieve the permittee from any
responsibilities, liabilities, or penalties to which the permittee is or may be subject under
§§ 62.1-44.34:14 through 62.1-44.34:23 of the State Water Control Law.

Q. Proper operation and maintenance. The permittee shall at all times properly operate
and maintain all facilities and systems of treatment and control (and related
appurtenances) which are installed or used by the permittee to achieve compliance with
the conditions of this permit. Proper operation and maintenance also includes effective
plant performance, adequate funding, adequate staffing, and adequate laboratory and
process controls, including appropriate quality assurance procedures. This provision
requires the operation of back-up or auxiliary facilities or similar systems which are
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installed by the permittee only when the operation is necessary to achieve compliance
with the conditions of this permit.

R. Disposal of solids or sludges. Solids, sludges or other poilutants removed in the
course of treatment or management of pollutants shall be disposed of in a manner so as to
prevent any pollutant from such materials from entering state waters.

S. Duty to mitigate. The permittee shall take all reasonable steps to minimize or prevent
any discharge in violation of this permit which has a reasonable likelihood of adversely
affecting human health or the environment.

T. Need to halt or reduce activity not a defense. It shall not be a defense for a permittee
in ani enforcement action that it would have been necessary to halt or reduce the permitted
activity in order to maintain compliance with the conditions of this permit.

U. Bypass.

1. "Bypass" means the intentional diversion of waste streams from any portion of a
treatment facility. The permittee may allow any bypass to occur which does not cause
effluent limitations to be exceeded, but only if it also is for essential maintenance to
ensure efficient operation. These bypasses are not subject to the provisions of Section ]Il

U 2 and 3.
2. Notice.

a. Anticipated bypass. If the permittee knows in advance of the need for a bypass, prior
notice shall be submitted, if possible at least 10 days before the date of the bypass.

b. Unanticipated bypass. The permittee shall submit notice of an unanticipated bypass as
required in Section III I

3. Prohibition of bypass.

a. Bypass is prohibited, and the permit issuing authority may take enforcement action
against a permittee for bypass unless:

(1) Bypass was unavoidable to prevent loss of life, personal injury, or severe property
damage;

(2) There were no feasible alternatives to the bypass, such as the use of auxiliary
treatment facilities, retention of untreated wastes, or maintenance during normal periods
of equipment downtime. This condition is not satisfied if adequate back-up equipment
should have been installed in the exercise of reasonable engineering judgment to prevent
a bypass which occurred during normal periods of equipment downtime or preventive
maintenance; and
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(3) The permittee submitted notices as required under Section [I1 U 2.

b. The permit issuing authority may approve an anticipated bypass, after considering its
adverse effects, if the permit issuing authority determines that it will meet the three
conditions listed in Section [T 1 3 a.

V. Upset.

1. An upset constitutes an affirmative defense to an action brought for noncompliance
with technology-based permit effiuent limitations if the requirements of Section [{[ V 2
are met. A determination made during administrative review of claims that
noncompliance was caused by upset, and before an action for noncompliance, is not a
final administrative action subject to judicial review.

2. A permittee who wishes to establish the affirmative defense of upset shall demonstrate,
through properly signed, contemporaneous operating logs or other relevant evidence that:

a. An upset occurred and that the permittee can 1dentify the cause(s) of the upset;

b. The permitted facility was at the time being properly operated;

c. The permittee submitted notice of the upset as required in Section III [; and

d. The permittee complied with any remedial measures required under Section III S.

3. In any enforcement proceeding, the permittee seeking to establish the occurrence of an
upset has the burden of proof.

W. Inspection and entry. The permittee shall allow the director as the Board’s designee,
or an authorized representative (including an authorized contractor acting as a
representative of the administrator), upon presentation of credentials and other documents
as may be required by law to:

I. Enter upon the permittee's premises where a regulated facility or activity is located or
conducted, or where records must be kept under the conditions of this permit;

2. Have access to and copy, at reasonable times, any records that must be kept under the
conditions of this permit;

3. Inspect at reasonable times any facilities, equipment (including monitoring and control
equipment), practices, or operations regulated or required under this permit; and

4. Sample or monitor at reasonable times, for the purposes of ensuring permit compliance

or as otherwise authorized by the Clean Water Act and the Virginia Stormwater
Management Act, any substances or parameters at any location.
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For purposes of this section, the time for inspection shall be deemed reasonable during
regular business hours, and whenever the facility is discharging. Nothing contained
herein shall make an inspection unreasonable during an emergency.

X. Permit actions. Permits may be modified, revoked and reissued, or terminated for
cause. The filing of a request by the permittee for a permit modification, revocation and
reissuance, or termination, or a notification of planned changes or anticipated
noncompliance does not stay any permit condition.

Y. Transfer of permits.

1. Permits are not transferable to any person except after notice to the permit issuing
authority. Except as provided in Section [II Y 2, a permit may be transferred by the
permittee to a new owner or operator only if the permit has been modified or revoked and
reissued, or a minor modification made, to identify the new permittee and incorporate
such other requirements as may be necessary under the Virginia Stormwater Management
Act and the Clean Water Act.

2. As an alternative to transfers under Section IIT Y 1, this permit may be automatically
transferred to a new permittee if: '

a. The current permittee notifies the permit issuing authority at least 30 days in advance
of the proposed transfer of the title to the facility or property;

b. The notice includes a written agreement between the existing and new permittees
containing a specific date for transfer of permit responsibility, coverage, and liability
between them; and

c. The permit issuing authority does not notify the existing permittee and the proposed
new permittee of its intent to modify or revoke and reissue the permit. If this notice is
not received, the transfer is effective on the date specified in the agreement mentioned in
Section [I1'Y 2 b.

Z. Severability. The provisions of this permit are severable, and if any provision of this
permit or the application of any provision of this permit to any circumstance, 1s held
invalid, the application of such provision to other circumstances and the remainder of this
permit shall not be affected thereby.
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PART I
DISCHARGE AUTHORIZATION AND SPECIAL CONDITIONS

A. Coverage under this permit.

1

I.

£

3.

During the period beginning with the date of coverage under this general permut and lasting until
the permit’s expiration date, the permittee is authorized to discharge storm water from
construction activities.

This permit also authorizes storm water discharges from off-site support activities (e.g., concrete
or asphalt batch plants, equipment staging yards, material storage areas, excavated maternal
disposal areas, borrow areas) provided that:

a. The support activity is directly related to a construction site that.is required to have VPDES
permit coverage for discharges of storm water associated with construction activity;

b. The support activity is not a commercial operation serving multiple unrelated construction
projects by different operators, and does not operate beyond the completion of the construction

activity at the last construction project it supports; and

c. Appropriate controls and pollution prevention measures for the discharges from the support
activity areas are identified in the storm water pollution prevention plan required for the
construction activity under Part II D of this permit.

There shall be no discharge of floating solids or visible foam in other than trace amounts.

B. Limitation on coverage.

L.

3]

Post-construction discharges. This permit does not authorize storm water discharges that
originate from the site after construction activities have been completed and the site, including
any temporary support activity site, has undergone final stabilization. Post-construction
industrial storm water discharges may need to be covered by a separate VPDES permit.

. Discharges mixed with nonstorm water. This permit does not authorize discharges that are mixed

with sources of nonstorm water, other than those discharges which are identified in Part I D 2
(Exceptions to prohibition of nonstorm water discharges) and are in compliance with Part II D 5
(Nonstorm water discharge management).

Discharges covered by another permit. This permit does not authorize storm water discharges

“associated with construction activity that have been covered under an individual permit or

required to obtain coverage under an alternative general permit in accordance with Part IIT X.

. TMDL limitation. Discharges to waters for which a "total maximum daily load" (TMDL)

allocation for sediment or a parameter that addresses sediment (such as total suspended solids,
turbidity, or siltation) has been established by the board and approved by EPA are not eligible for
coverage under this permit unless the storm water pollution prevention plan (SWPPP) developed
by the operator incorporates measures and controls that are consistent with the assumptions and
requirements of such TMDL. To be eligible for coverage under this general permit, the SWPPP
must incorporate any conditions applicable to discharges from the construction site that are
necessary for consistency with the assumptions and requirements of the TMDL. If a specific
wasteload allocation has been established that would apply to discharges from the construction

g
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site, the operator must incorporate that allocation inte the SWPPP and implement necessar;
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. The storm water pollution prevention plan required under Part II D of this permit must be
reviewed to identify measures to prevent the reoccurrence of such releases and to respond to such
releases, and the plan must be modified where appropriate.

F. Spills.
This permit does not authorize the discharge of hazardous substances or oii resuliing from an on-site
spill.

G. Termination of permit coverage.

1. The operator of the construction activity may only submit a notice of termination after one or

more of the following conditions have been met:

a. Final stabilization has been achieved on all portions of the site for which the operator is
responsible;

b. Another operator has assumed control over all areas of the site that have not been finally
stabilized;

c. Coverage under an alternative VPDES permit has been obtained; or

d. For residential construction only, temporary stabilization has been completed and the
residence has been transferred to the homeowner.

2. The notice of termination must be submitted within 30 days of one of the conditions in Part I G 1
being met. Authorization to discharge terminates seven days after the notice of termination is
submitted.

3. The notice of termination shall be signed in accordance with Part III K of this permit.

H. Water quality protection. The permittee must select, install, implement and maintain best
management practices (BMPs) at the construction site that minimize pollutants in the discharge as
necessary to meet applicable water quality standards. If there is evidence indicating that the storm
water discharges authorized by this permit are causing, have the reasonable potential to cause, or
are contributing to an excursion above an applicable water quality standard, or are causing
downstream poliution (as defined in § 62.1-44.3 of the Code of Virginia), the board may take
appropriate enforcement action, may require the permittee to include and implement appropriate

controls in the SWPPP to correct the problem, and/or may require the permittee to obtain an
individual permit in accordance with 9 VAC 25-31-170 B 3.
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PART II
STORM WATER POLLUTION PREVENTION PLAN

A storm water pollution prevention plan (SWPPP) shall be developed and implemented for the
consiruction activity covered by this permit. SWPPPs shall be prepared in accordance with good
engineering practices. The SWPPP shall identify potental sources of pollution which may reasonabiy
be expected to affect the quality of storm water discharges from the construction site. In addition, the
SWPPP shall describe and ensure the irnplementation of practices which will be used to reduce
poliutants in storm water discharges from the construction site, and to assure compliance with the
terms and conditions of this permut.

The SWPPP requirements of this general permit may be fulfilled by incorporating by reference other
state, tribal or local plans such as an erosion and sediment control (ESC) plan, a spill prevention
control and countermeasure (SPCC) plan developed for the site under § 311 of the federal Clean Water
Act or best management practices (BMP) programs otherwise required for the facility provided that the
incorporated plan meets or exceeds the SWPPP requirements of Part I D. If an erosion and sediment
control plan for the construction activity is being incorporated by reference, the referenced plan must
be approved by the locality in which the construction activity is to occur or by another appropriate plan
approving authority authorized under the Erosion and Sediment Control Regulations (4 VAC 50-30)
prior to the commencement of construction. All plans incorporated by reference into the SWPPP
become enforceable under this permit. If a plan incorporated by reference does not contain all of the
required elements of the SWPPP of Part II D, the permittee must develop the missing elements and
include them in the required SWPPP.

Once a definable area has been finally stabilized, the operator may mark this on the SWPPP and no
further SWPPP or inspection requirements apply to that portion of the site (e.g., earth disturbing
activities around one of three buildings in a complex are done and the area is finally stabilized; one
mile of a roadway or pipeline project is done and finally stabilized, etc.).

The operator must implement the SWPPP as wntten from commencement of construction activity until
final stabilization 1s complete.

A. Deadlines for SWPPP preparation and compliance.

1. The SWPPP shall be prepared prior to submittal of the registration statement and provide for
compliance with the terms and schedule of the plan beginning with the initiation of construction
activities. :

[

For ongoing construction activity involving a change of operator, the new operator shall accept
and maintain the existing SWPPP, or prepare and implement a new SWPPP prior to taking over
> operations at the site.

B. Signature, plan review and making plans available.
1. The SWPPP shall be signed in accordance with Part III K.

2. The SWPPP shall be tetained, along with a copy of this permit at the construction site from the
date of commencement of construction activity to the date of final stabilization. Permittees with
day-to-day operation control over SWPPP implementation shall have a copy of the plan available
at a central Jocation on-site for the use of all operators and these identified as having
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(1) Directions of storm water flow and approximate slopes anticipated after major grading
activities;

Areas of soil disturbance and areas of the site which will not be disturbed;

Locations of major structural and nonstructural coritrols identified in the SWPPP,
including those that will be permanent controls that will remain after construction
activities have been completed;

(3

(4) Locations where stabilization practices are expected to occur;
(5) Surface water bodies (including wetlands);
(6) Locations where storm water discharges to a surface water;

(7) Locations of off-site material, waste, borrow or equipment storage areas covered by the
plan;

(8) Locations of other potential pollution sources , such as vehicle fueling, storage of
chemicals, sanitary waste facilities, etc.; and

(9) Areas where final stabilization has been accomplished and no further construction-phase
permit requirements apply.

2. Controls to reduce pollutants. The SWPPP shall include a description of all pollution control
measures that will be implemented as part of the construction activity to control pollutants in
storm water discharges. For each major activity identified in the project description, the SWPPP
shall clearly describe appropriate control measures, the general sequencing during the
construction process in which the measures will be implemented, and which operator is
responsible for the control measure’s implementation.

a. Erosion and sediment controls.

(1) Stabilization practices. The SWPPP shall include a description of interim and permanent
stabilization practices for the site. Site plans should ensure that existing vegetation is
preserved where attainable and that disturbed portions of the site are stabilized.
Stabilization practices may include, but are not limited to: temporary seeding, permanent
seeding, mulching, geotextiles, sod stabilization, vegetative buffer strips, protection of
trees, preservation of mature vegetation, riprap, gabions, facines, biologs and other
appropriate measures. Use of impervious surfaces for stabilization should be avoided.

{a) A record of the dates when major grading activities occur, when construction
activities temporarily or permanently cease on a portion of the site, and when
stabilization measures are initiated shall be maintained and included in the SWPPP.

(b) Except as provided in Part Il D 2 a (1) (c), (d) and (e), stabilization measures shall be
initiated as soon as practicable in portions of the site where construction activities
have temporarily or permanently ceased, but in no case more than seven days after the
construction activity in that portion of the site has temporarily or permanently ceased.

(c) Where the initiation of stabilization measures by the seventh day after construction
activity temporary or permanently ceased is precluded by snow cover or frozen
ground conditiions, stabilization measures shall be initiated as soon as practicable.
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or other information tndicates a controf has been used inappropriately, or mcorrecily, the
permittee must replace or modify the control for site situations as soon as practicable.

(2) If sediment escapes the construction site, ofi-site accurnulations of sedimneni musrt be
removed at a frequency sufficient to minimize off-site impacts.

(3) Liiter, construction debris, and construction chemicals exposed to storin water shall be
prevented from becoming a pollutant source in storm water discharges.

. Storm water management.

(1) The SWPPP shall include a description of all post-construction storm water management
measures that will be installed during the construction process to control polutants in
storm water discharges after construction operations have been completed. Structural
measures should be placed on upland soils to the degree attainable. Such measures must
be designed and installed in accordance with applicable local and/or state requirements.

(2) Such measures may include, but are not limited to: storm water detention structures
(including dry ponds); storm water retention structures; flow attenuation by use of open
vegetated swales and natural depressions; infiltration of runoff on-site; storm water
wetlands; sand filters; bioretention systems; water quality structures; and sequential
systems (which combine several practices). The SWPPP shall include an explanation of
the technical basis used to select the practices to control pollution where flows exceed

predevelopment levels.

(3) Velocity dissipation devices shall be placed at discharge locations and along the length of
any outfall channel to provide a nonerosive flow velocity from the structure to a water
course so that the natural physical and biological charactertstics and functions are
maintained and protected (e.g., no significant changes in the hydrological regime of the
receiving water).

. Other controls.

(1) The SWPPP shall describe measures to prevent the discharge of solid materials, including
building materials, garbage, and debris to surface waters of the state, except as authorized
by a Clean Water Act § 404 permit.

(2) Where construction vehicle access routes intersect paved public roads, provisions shall be
made to minimize the transport of sediment by vehicular tracking onto the paved surface.
Where sediment is transported onto a public road surface, the road shall be cleaned
thoroughly at the end of each day. Sediment shall be removed from the roads by
shoveling or sweeping and transported to a sediment control disposal area. Street
washing shall be allowed only after sediment is removed in this manner.

(3) The SWPPP shall ensure and demonstrate compliance with applicable state or local waste
disposal, sanitary sewer or septic system regulations.

(4) The SWPPP shall include a description of construction and waste materials expected to be
stored on-site with updates as appropriate. The plan shall also include a description of
controls to reduce pollutants from these materials, including storage practices to minimize
exposure of the materials to storm water, and for spill prevention and response.
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c. Uulity line instaliation, pipeline construction, and other examples of long, narrow, linear
construction activities may limit the access of inspection personnel to the areas described in
Part I D 4 b. Inspection of these areas could require that vehicles compromise temporanly or
even permanently stabilized areas. cause additional disturbance of scils, and increase the
potential for erosion. In these circumstances, controls must be mspected on the same
frequencies as other construction projects, but representative inspections may be performed.
For representative inspections, personnel must inspect controls along the construction site for
0.25 miles above and below each access point where a roadway, undisturbed right-of-way, or
other similar feature intersects the construction site and allows access to the areas described
above. The conditions of the controls along each inspected 0.25-mile segment may be
considered as representative of the condition of controls along that reach extending from the
end of the 0.25-mile segment to either the end of the next 0.25-mile segment, or to the end of
the project, whichever occurs first. Inspection locations must be listed in the report required by

Part 11D 4 e. :

d. Based on the results of the inspection, the site and activity description identified in the plan in
accordance with Part II D 1 of this permit and pollution prevention measures identified in the
SWPPP in accordance with Part II D 2 of this permit shall be revised as appropriate within
seven calendar days following the inspection.

e. A report summarizing the scope of the inspection, names and qualifications of personnel
making the inspection, the dates of the inspection, major observations relating to the

implementation of the SWPPP, and actions taken in accordance with Part II D 4 d of the permit
shall be made and retained as part of the SWPPP in accordance with Part III B of this permit.

Major observations should include:
(1) The location(s) of discharges of sediment or other pollutants from the site;
(2) Location(s) of BMPs that need to be maintained:

(3) Location(s) of BMPs that failed to operate as designed or proved inadequate for a particular
location;

(4) Location(s) where additional BMPs are needed that did not exist at the time of inspection;
and

(5) Corrective action required including any changes to the SWPPP that are necessary and
implementation dates.

The reports shall identify any incidents of noncompliance. Where a report does not identify
any incidents of noncompliance, the report shall contain a certification that the facility is in
. compliance with the storm water pollution prevention plan and this permit. The report shall be
' signed in accordance with Part III K of this permit.

5. Nonstorm water discharge management. The SWPPP shali identify all allowable sources of
nonstorm water discharges listed in Part I D 2 of this permit that are combined with storm water
discharges from the construction activity at the site, except for flows from fire fighting activities.
The SWPPP shall identify and ensure the implementation of appropriate pollution prevention
measures for the nonstorm water components of the discharge.

2H6V1046



tormwater Consiruction General Permat
Part I
Page I of 8

PART III
CONDITIONS APPLICABLE TO All VPDES PERMITS

NOTE: Monitoring is not required for this permit. If you choose to moniter your storm water
discharges or BMPs, you must comply with the requirements of subsections A, B, and C, as

L8RS
appropriate.
A. Monitoring.
1. Samples and measurements taken as required by this permit shall be representative of the
monitored activity.

Monitoring shall be conducted according to procedures approved under 40 CFR Part 136 or
alternative methods approved by the U.S. Environmental Protection Agency, unless other
procedures have been specified in this permit.

o

3. The permittee shall periodically calibrate and perform maintenance procedures on all monitoring

and analytical instrumentation at intervals that will ensure accuracy of measurements.
B. Records.

I. Records of monitoring information shall include:
a. The date, exact place, and time of sampling or measurements;
b. The individual(s) who performed the sampling or measurements;
c. The date(s) and time(s) analyses were performed;
d. The individual(s) who performed the analyses;
e. The analytical techniques or methods used; and

t. The results of such analyses.

2. Except for records of monitoring information required by this permit related to the permittee’s
sewage sludge use and disposal activities, which shall be retained for a period of at least five
years, the permittee shall retain records of all monitoring information, including all calibration
and maintenance records and all original strip chart recordings for continuous monitoring
mstrumentation, copies of all reports required by this permit, and records of all data used to
complete the registration statement for this permit, for a period of at least three years from the
date of the sample, measurement, report or request for coverage. This period of retention shall be
extended automatically during the course of any unresolved litigation regarding the regulated
acuivity or regarding control standards applicable to the permittee, or as requested by the board.

C: Reporting monitoring results.

1. The permittee shall submit the results of the monitoring required by this permit not later than the
10th day of the month after monitoring takes place, unless another reporting schedule is specified
elsewhere in this permit. Monitoring results shall be submitted to the department’s regional

office.
2. Monuitoring results shall be reported on a discharge monitoring report (DMR) or on forms
 provided, approved or specified by the department.
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8. Any steps planned or taken to reduce, eliminate and prevent a recurrence of the present discharge
or any future discharges not authorized by this permit.

Discharges reportable to the department under the immediate reporting requirernents of other
regulations are exempted from this requirement.

Reports of unusual or extraordinary discharges. If any unusual or extraordinary discharge mcluding
a bypass or upset should occur from a treatment works and the discharge enters or could be
expected to enter state waters, the permittee shall promptly notify, in no case later than 24 hours, the
department by teiephone after the discovery of the discharge. This notification shall provide all
available details of the incident, including any adverse effects on aquatic life and the known number
of fish killed. The permittee shall reduce the report to writing and shall submit it to the department
within five days of discovery of the discharge in accordance with Part III T 2. Unusual and
extraordinary discharges include but are not limited to any discharge resulting from:

—

. Unusual spillage of materials resulting directly or indirectly from processing operations;

o

Breakdown of processing or accessory equipment;
3. Failure or taking out of service some or all of the treatment works; and
4. Flooding or other acts of nature.

Reports of noncompliance. The permittee shall report any noncompliance which may adversely
affect state waters or may endanger public health.

1. An oral report shall be provided within 24 hours from the time the permittee becomes aware of
the circumstances. The following shall be included as information which shall be reported within

24 hours under this paragraph:
a. Any unanticipated bypass; and

b. Any upset which causes a discharge to surface waters.

o

A written report shall be submitted within five days and shall contain:
a. A description of the noncompliance and its cause;

b. The period of noncompliance, including exact dates and times, and if the noncompliance has
not been corrected, the anticipated time it is expected to continue; and

c. Steps taken or planned to reduce, eliminate, and prevent reoccurrence of the noncompliance.

The board may waive the written report on a case-by-case basis for reports of noncompliance
under Part III I if the oral report has been received within 24 hours and no adverse impact on

- state waters has been reported.

3. The permittee shall report all instances of noncompliance not reported under Part II1 1 1 or 2 in

writing at the time the next monitoring reports are submitted. The reports shall contain the
information listed in Part I I 2.

NOTE: The immediate (within 24 hours) reports required in Part Il G, H and I may be made to
the department’s regional office. Reports may be made by telephone or by fax. For reports

outside normal working hours, leaving a recorded message shall fulfill the immediate reporting
requirement. For emergencies, the Virginia Department of Emergency Management maintains
24 hour telephone service at 1-800-468-8892. FJH6V10
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officer having responsibility for the overall operauions of a principal geographic unit of the
agency.
2. Reports, etc. All reports required by permits and other information requested by the board shall
be signed by a person described in Part 11l K | or by a duly authorized representative of that
person. A person is a duly authorized representative only if:

a. The authorization is made in writing by a person described in Part LI K 1;

b. The authorization specifies either an individual or a position having responsibility for the
overall operation of the reguiated facility or activity such as the position of plant manager.
operator of a well or a well field, superintendent, position of equivalent responsibility, or an
individual or position having overall responsibility for environmental matters for the company.
A duly authorized representative may thus be either a named individual or any individual
occupying a named position; and

c. The written authorization is submitted to the department.

3. Changes to authorization. If an authorization under Part III K 2 is no longer accurate because a
different individual or position has responsibility for the overall operation of the facility, a new
authorization satisfying the requirements of Part III K 2 shall be submitted to the department
prior to or together with any reports or information to be signed by an authorized representative.

4. Certification. Any person signing a document under Part III K 1 or 2 shall make the following
certification:

"I certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the
information, the information submitted is, to the best of my knowledge and belief, true, accurate,
and complete. I am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment for knowing violations."

L. Duty to comply. The permittee shall comply with all conditions of this permit. Any permit
noncompliance constitutes a violation of the State Water Control Law and the Clean Water Act,
except that noncompliance with certain provisions of this permit may constitute a violation of the
State Water Control Law but not the Clean Water Act. Permit noncompliance is grounds for
enforcement action; for permit termination, revocation and reissuance, or modification; or denial of
a permit renewal application.

The permittee shall compiy with effluent standards or prohibitions established under § 307(a) of
the Clean Water Act for toxic pollutants and with standards for sewage sludge use or disposal
established under § 405(d) of the Clean Water Act within the time provided in the regulations that
establish these standards or prohibitions or standards for sewage sludge use or disposal, even if this
permit has not yet been modified to incorporate the requirement.

M. Duty to reapply. If the permittee wishes to continue an activity regulated by this permit after the
expiration date of this permit, the permittee shall submit a new registration statement at least 90
days before the expiration date of the existing permit, unless permission for a later date has been
granted by the board. The board shall not grant permission for registration statements to be
submitted later than the expiration date of the existing permit.
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. Bypass is prohibited, and the board may take enforcement action against a permittee for
bypass unless:

(1) Bypass was unavoidable to prevent loss of life, personal injury. or severe properiy
damage;

(2) There were no feasible alternatives to the bypass, such as the use of auxiliary freatment
facilities, retention of untreated wastes, or maintenance during normal periods of
equipment downtime. This condition is not satisfied if adequate back-up equipment
should have been installed in the excicise of reasonable engineering judgment to prevent
a bypass which occurred during normal periods of equipment downtime or preventive
maintenance; and

(3) The permittee submitted notices as required under Part [II U 2.

b. The board may approve an anticipated bypass, after considering its adverse effects, if the
board determines that it will meet the three conditions listed in Part I[II U 3 a.

V. Upset.

l.

An upset constitutes an affirmative defense to an action brought for noncompliance with
technology-based permit effluent limitations if the requirements of Part III V 2 are met. A
determination made during administrative review of claims that noncompliance was caused by
upset, and before an action for noncompliance, is not a final administrative action subject (o

judictial review.

. A permittee who wishes to establish the affirmative defense of upset shall demonstrate, through

properly signed, contemporaneous operating logs or other relevant evidence that:
a. An upset occurred and that the permittee can identify the cause(s) of the upset;
b. The permutted facility was at the time being properly operated;

¢. The permittee submitted notice of the upset as required in Part III [; and

d. The permittee complied with any remedial measures required under Part I1I S.

. In any enforcement proceeding, the permittee seeking to establish the occurrence of an upset has

the burden of proof.

W. Inspection and entry. The permittee shall allow the director, or an authorzed representative, upon
presentation of credentials and other documents as may be required by law to:

1.

Enter upon the permittee’s premises where a regulated facility or activity is located or
conducted, or where records must be kept under the conditions of this permit;

. Have access to and copy, at reasonable times, any records that must be kept under the conditions

of this permuit;

Inspect at reasonable times any facilities, equipment (including monitoring and contro)
equipment), practices, or operations regulated or required under this permit; and

. Sample or monitor at reasonable times, for the purposes of ensuring permit compliance or as

otherwise authorized by the Clean Water Act and the State Water Control Law, any substances
or parameters at any [ocation.
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Four Seasons in Historic Virginia — Phase 6, Section 1
Storm Water Pollution Prevention Plan

GITE DEGCRIPTION

Project Name and Location: Four Seasons in Histeric Virginia ~ Phase €, Section 1
16403 Duinfries Road

Developer Name and Address: Mr. John Snyder
- 16559 Sparkling Brook Loop
Dumfries, Virginia 22026

Description:

The Four Seasons project is located in the northwest quadrant of interstate Route 95 and State
Route 234 interchange, above the town of Dumfries and below the community of Montclair.
This site is mostly a wooded area with poplar, oak, and beech with some pine as the
predominate tree type.

The area site is located in the northwestern portion of the Four Seasons in the Historic Virginia
Development. Two sections of this property will be developed in future phases (PWC Plan# 00-
00206). The site area is bounded by existing Four Seasons Phase 5 - Section 2 (PWC Plan#
03-00397) to the northeast, and Phase 5 — Section 1 (PWC Plan# 03-00275) to the southeast,
and existing Four Seasons Phase 1 — Section 2 (PWC Plan# 00-00464) to the south.

This plan consists of 107 lots. Development of this parcel will consist of construction of all the
necessary roads, curb and gutter, storm, sanitary and storm sewers needed to support this

subdivision section.
Soils within the site area are:

Dumfries Sandy Loam
Lunt Loam

Comus Loam
Hatboro Silt Loam
Quantico Sandy Loam

Soli disturbing activities will include: clearing and grading; installing a temporary construction
entrance, perimeter and other erosion and sediment controls; grading; excavation for the
sediment trap and basin, storm sewer, sanitary force main, utilities, building underground level
and foundations; construction of curb and gutter, road and preparation for final seeding.
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Four Seasons in Historic Virginia — Phase 6, Section 1
Storm Water Pollution Prevention Plan

Runoff Coefficient: The pre-developed coefficient of runoff is ¢ = 0.30

The final coefficient of runoff for the site will be ¢ = 0.55

Site Area: The site is approximately 32.00 HA (79.09 acres) of which
21.03 HA (51.99 acres) will be disturbed by construction
activities.

Wetland Area: Onsite has a wetland area of 0.02 HA (0.06 acres). The wetland

area that will be disturbed by construction activities onsite is 0.01
HA (0.03 acres).

SEQUENCE OF MAJOR ACTIVITIES

The order of activities will be as follows:

1.

DA w

o No

10.
11.

A pre-construction meeting shall be held with county inspectors, the contractor, and
engineer, prior to the start of construction of this section.

Install the temporary construction entrance with a wash rack and sediment — trapping
device.

Clear and grub for perimeter controls and install tree protection as depicted on plan.
Instali silt fence.

Install sediment traps and sediment basins to include storm pipes necessary for
drainage. All sediment traps and basins shall remain in place for the duration of the
Phase I construction. If necessary, these controls shall be reshaped as the site is
graded in order to maintain optimal erosion control.

Install diversion dikes to divert water to sediment trap and sediment basins.
Seed/Mulch berm of sediment traps and basins, and dike within 48 hours after installed.
Clear and grub the remainder of the site and install the rest of the Phase [ erosion
controls as depicted on the plan.

Pile topsaoil.

Stabilize denuded areas and stockpiles not to remain longer than 14 days.

Rough grade the detention ponds. The ponds will be constructed in the initial phase of
construction, but will not be used as a sediment control device until storm sewer systems
are installed. Once the storm sewer systems are installed the detention ponds shall be
utilized as a sediment control device. Construct the retaining walls as necessary for
grading. Rough grade the remainder of the site. The contractor will take the necessary
measures to control dust as per Virginia Erosion and Sediment Control Handbook
Standard 3.39.

Install utilities, storm sewer, sanitary sewer, and curb and gutter.

After storm run T3-T5 is installed and as SWM road is rough graded, remove sediment
basin #3 and temporary HDPE at silt basin #3.

Page 2
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Apply stone to the road.

Reshape sediment traps and basins until grading and seeding is complete.

Install inlet protection, which will entrap sediment before it enters undisturbed areas or
existing and/or proposed storm sewer systems.

Complete grading and seeding.

When all construction activity is complete and the site is stabilized, remove inlet
protection, diversion dike, and silt fence; and reseed any areas disturbed by their
removal. These measures shall be maintained through construction activities and
through all phases of grading until upstream stabilization is possible for final grading.
Structural measures are to be retained until upland areas are stabilized.

Page 3
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Storm Water Poilution Prevention Plan

Name of Receiving Waters: The entire site will drain to Powell’'s Creek.

CONTROLS
Erosion and Sediment Controls
Stabilization Practices

Temporary Stabilization - Top soils stock piles and disturbed portions of the site where
construction activities temporarily cease for at least 14 days will be stabilized with temporary
seed and mulch no later than 7 days from the last construction activity in that area. The
temporary seed, lime, fertilizer, and muich shall be applied in accordance with the Virginia
Erosion and Sediment Control Handbook. Areas of the site which are to be paved wiil be
temporarily stabilized in accordance with the Virginia Erosion and Sediment Control Handbook,
untit bituminous pavement can be applied.

Permanent Stabilization - Disturbed portions of the site where construction activities
permanently cease shall be stabilized with permanent seed no later than 7 days after final grade
is reached on any portion of the site. The permanent seed mix shall be selected according to
the current seasonal conditions. Seeding and selection of the seed mixture shall be in
accordance with the Virginia Erosion and Sediment Control Handbook Standard and
Specification 3.32. After seeding, each area shall be mulched with straw. The straw mulch is to
be tacked into place by a disk with blades set nearly straight. The golf course superintendent
shall approve all seed mixtures prior to application.

Any slopes that are 3.1 or greater and slopes at a height greater than six feet may require
additional stabilization measures including, but not limited to geotextile matting, slope drains,
sodding or pegging. These measures will be installed as deemed necessary by the site
inspector and job superintendent.

Structural Practices

Tree Protection - Will be constructed at tree save areas and at limits of construction to

ensure the survival of desirable trees where they will be effective for erosion and sediment
control, watershed protection, landscape beautification, dust and pofiution control, noise
reduction, shade and other environmental benefits while the land is being converted from
forest to urban type uses. Tree save areas shall be clearly marked in the field by orange safety
fence.

Temporary Silt Fence - Will be constructed onsite to intercept and detain small amounts of
sediment from disturbed areas during construction in order to prevent sediment from leaving the
site. They will be instailed as shown and around lots during Phase | and Il construction, in
accordance with standard 3.05 of the VESHB, 1992 edition.

Page 4
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Four Seasons in Historic Virginia — Phase 6, Section 1
Storm Water Pollution Prevention Plan

Super Silt Fence - Super silt fence will be installed as shown during Phase 1 and 2
construction.

Temporary Earth Dike - Will be constructed to collect runeff from the disturbed area and direct
the runoff to the sediment traps and basins. They will be installed along the periphery of the site
as depicted on the Phase | and Il Erosion Control Plan, in accordance with standard 3.09 of the

VESHB, 1892 edition.

Sediment Traps - Will be constructed at various locations on the site (See Phase | and il
Erosion Control Pian) and formed by constructing an embankment and excavating a storage
pond. The trap will drain through anoutiet pipe. The sediment should be removed from the trap
when the volume of the wet storage is reduced by one-half.

Construction Entrance — A construction entrance in accordance with standard 3.02 of the
VESHB, 1992 edition, will be placed at the entrance of the site and equipped with wash rack;
wash water will be supplied by a public water source or by water truck.

Storm Inlet Protection — inlet protection will be placed on curb inlets as soon as they are brought
to grade. Inlet protection for drop inlets will be provided in accordance with standard 3.07 of the

VESHB, 1992 edition.

Sediment Basin - Will be constructed at three locations on the site (See Phase 1 Erosion
Control Plan). The proposed sediment basins shall be installed with the Phase 1 perimeter
controls and removed after the site is rough graded and the storm sewer down stream is

constructed.

Inlet Protection - Will be installed to prevent sediment from entering storm drainage system
prior to permanent stabilization of the disturbed area.

Outlet Protection -Will be installed at existing storm structures to prevent scour at storm
water outlets, to protect the outlet structures, and to minimize the potential for downstream
erosion by reducing the velocity and energy of concentrated storm water flows.

Check Dams — Will be constructed in the existing onsite drainage swale to reduce the velocity of
concentrated storm water flows, thereby reducing erosion of the drainage swale.

Temporary Seeding — Areas not worked for a period more than 7 days shall be seeded.
Hydroseeded areas shall be checked after seeding to ensure appropriate coverage has been

obtained.

Geotextile Matting ~ Due to the severity of the slopes, we recommend placement of geotextile
matting or jute mesh on the fill slopes of the site. Placement shall be coordinated with the
county site inspector and the site superintendent.

Page b
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Culvert Inlet Protection — Inlet protection for DI-7 grate inlets that receive more than 1 acre of
drainage shall be provided in accordance with Culvert Inlet Protection, standard 3.08 of the
VESHB, 1992 edition.

Culvert Outiet Protection — Gutlet protection for ES-1 and EW-1 outlets shall be provided in
accordance with Outlet Protection, standard 3.18 of the VESHB, 1992 edition.

Gravel Outlet Weirs — Gravei outlet weirs will be installed as shown during Phase 1 construction
and are sized in accordance with standard 3.13 of the VESHB, 1992 edition.

Rock Check Dams —~ Rock Check Dams will be installed as shown during Phase 1 construction
in accordance with standard 3.20 of the VESHB, 1992 edition.

Post-Construction Storm Water Management

SWM and BMPS are being provided for 175 acres of the Four Seasons project. Two
SWM/BMP ponds will be built with this section. The post-development area draining to the
facility is 143.9 acres, which inciudes areas from future sections.

The SWM pond is designed with a combined spiliway riser structure, with a 60-inch outlet pipe,
which will adequately route the 100-year storm in accordance with the DCSM. The use of a
combined spillway for the pond outfall is justified by the lack of a location for an emergency
spillway due to the fact that the dam is also a road embankment. The existing storm drainage
system can adequately handle the two-year flow without eroding, the ten-year flow stays within
the system, overland relief has been provided onsite and the 100-year storm does not flood any
structures. The facility will be maintained by the HCA.

WASTE DISPOSAL
WASTE MATERIALS

All waste materials will be collected and stored in a securely lidded metal dumpster rented

from Northern Virginia Waste Company, which is a licensed solid waste management company
in Prince William County. The dumpster will meet all local Prince Wiliiam County and any State
solid waste management regulations. All trash and construction debris from the site will be
deposited in the dumpster. The dumpster will be emptied a minimum of once per week or more
often if necessary, and the trash will be hauled to the Manassas Transfer, the Lorton Landfill, or
the Potomac Landfill. No construction waste materials will be buried onsite. All personne! will
be instructed regarding the correct procedure for waste disposal. Notices stating these
practices will be posted in the office trailer, and the individual who manages the day-to-day site
operations will be responsible for seeing that these procedures are followed.

Page 6
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HAZARDOUS WASTE

All hazardous waste materials will be disposed of in the manner specified by local or State
regulation or by the manufacturer. Site personnel will be instructed in these practices and

Mr. John Snyder, the individual who manages day-to-day site operations, will be responsibie for
seeing that these practices are followed.

SANITARY WASTE

All sanitary waste will be collected from the portable units a minimum of one time per week
by a licensed sanitary waste management contractor, as required by local regulation. All
sanitary sewer or septic systems shall be constructed and maintained in compliance with
local and state requirements.

OFF-SITE VEHICLE TRACKING

Two stabilized construction entrances has been provided to help reduce vehicle tracking of
sediments. The paved street adjacent to the site entrance will be shoveled or swept daily to

- remove any excess mud, dirt or rock tracked from the site. Dump trucks hauling material from
the construction site will be covered with a tarpautin.

TIMING OF CONTROLS/MEASURES

As indicated in the Sequence of Major Activities, the earth dike, temporary construction .
entrances, sediment traps and basins will be installed prior to clearing or grading of any

other portions of this site. Areas where construction activities temporarily cease for more

than 14 days will be stabilized with a temporary seed and mulch within 7 days of the last
disturbance. Once construction aclivily ceases permanently in an area, that area will be
stabilized with permanent seed and mulch. After this site is stabilized, the accumulated
sediment will be removed from the frap. The inlet protection will be removed, as well as the silt
fence and the earth dike. Any areas disturbed by their removal shall be reseeded.

CERTIFICATION OF COMPLIANCE
WITH FEDERAL, STATE, AND LOCAL REGULATIONS

The storm water poliution prevention plan reflects Prince Wiliam County requirements for storm
water management and erosion sediment control, as established in State Water Contro!l Board
ordinance VR680-14-19. To ensure compliance, this plan was prepared in accordance with the
Prince William County Design and Construction Standards Manual and the Virginia Erosion and
Sediment Control Handbook. There are no other applicable State or Federal requirements for
sediment and erosion site plans (or permits), or storm water management site plans (or

permits).

Page 7
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MAINTENANCE/INSPECTION PROCEDURES
Erosion and Sediment Control inspection and Maintenance Practices

These are the inspection and maintenance practices that will be used to maintain erosion and
sediment controis;

. All control measures will be inspected at least once each week and following any storm
event of 0.5 inches or greater.

e All measures will be maintained in good working order; if a repair is necessary, it will
be initiated within 24 hours of report.

o Built up sediment will be removed from silt fence when it has reached one-half the
height of the fence.

o The sediment basin and trap will be inspected for depth of sediment, and built up
sediment will be removed when it reaches 50 percent of the design capacity of the wet
storage and atthe end of the job.

. Gravel outlets will be checked regularly for sediment build-up and drainage blockage. If
gravel is clogged by sediment, it shall be removed and cleaned or replaced.

e The land development contractor shall maintain erosion and sediment peripheral
controts until the site has been adequately stabilized and released by the site inspector.
Erosion control during building is the responsibility of the site builder. Appropriate
measures will be shown on the individual lot grading plans.

. Diversion dike will be inspected and any breaches promptly repaired.

® Silt fence will be checked regularly for undermining or deterioration of the filter fabric.
Sediment shall be removed when deposition reaches half way to the top of the barrier.

. Seeded areas shall be checked regularly to ensure that a good stand is maintained.

. Temporary and permanent seeding and planting will be inspected for bare spots,
washouts, and healthy growth. Areas should be fertilized and reseeded as deemed
necessary by the site inspector.

e The dates of major grading activities when construction ceases temporarily or

permanently on a portion of the site, and dates when stabilization measures are initiated
will be recorded in the inspection report.

e A maintenance inspection report will be made after each inspection. A copy of the
report form to be completed by the inspector is attached.
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® Mr. John Snyder, site superintendent, wili select three individuals who will be responsible
for inspections, maintenance and repair activities, and filling out the inspection and
maintenance report. .

] Personnel selected for inspecticn and maintenance responsibilities will receive training
from Mr. John Snyder. They will be trained in all the inspection and maintenance
practices necessary for keeping the erosion and sediment controls used onsite in good

working order.

. If sediment has escaped the construction site, sediment offsite will be removed
promptly to minimize offsite impact. This shall be done in accordance with local and

state regulations.

Non-Storm Water Discharge

It is expected that the following non-storm water discharges will occur from the site during
the construction period:

e Water from water line flushings.

e Pavement wash waters (where no spills or leaks of toxic or hazardous materials has
occurred).

e Uncontaminated ground water (from dewatering excavation).

All non-storm water discharges will be directed to the sediment trap and basin prior to
discharge.

INVENTORY FOR POLLUTION PREVENTION PLAN

The materials or substances listed below are expected to be present onsite during
construction:

© Concrete

e Fertilizers

e Detergents

. Petroleum Based Products
J Paints (enamel or latex)

s Cleaning solvents

e Metal studs
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5 Wood

® Steel

® Masonry Block

& Tar

. Insuiation Material

SPILL PREVENTION
Material Management Practices

The following are the material management practices that will be used to reduce the risk of
spills or other accidental exposure of materials and substances to storm water runoff.

Good Housekeeping:

The following good housekeeping practices will be followed onsite during the construction
project.

° An effort will be made to store only enough product required to do the job.

. All materials stored onsite will be stored in a neat, orderly manner in their appropriate
containers and, if possible, under a roof or other enclosure.

° Products will be kept in their original containers with original manufacturer's label.

® Substances will not be mixed with one another unless recommended by the
manufacturer.

e Whenever possible, all of a product will be used up before disposing of the
container.

. Manufacturers' recommendations for proper use and disposal will be followed.

. The site superintendent will inspect daily to ensure proper use and disposal of

materials onsite.

e No construction or equipment is permitted in RPA areas unless specifically shown on the
plan for utility work.

o The proposed sediment basin shall be installed with the Phase 1 perimeter controls and
removed after the site is rough graded and the storm sewer down stream is constructed.

e Diversion dikes and sediment traps will be in place prior to mass grading operations.

Page 10
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Hazardous Products:

These practices are used to reduce the risks associated with hazardous materials.

@

° Products will be kept in original containers unless they are not resealable.

® Original labels and material safety data will be retained; they contain important
product information.

. If surplus product must be disposed of, manufacturers' or local State recommended
methods for proper disposal will be followed.

The foliowing product specific practices will be followed onsite:

Petroleum Products:

All onsite vehicles will be monitored for leaks and receive regular preventative maintenance
to reduce the chance of leakage. Petroleum products will be stored in tightly sealed
containers which are clearly labeled.

Any asphalt substances used onsite will be applied according to manufacturers'’
recommendations and state and local regulations.

Fertilizers:

Fertilizers used will be applied only in the minimum amounts recommended by the
manufacturer. Once applied, fertilizer will be worked into the soil to limit exposure to storm
water. Storage will be in a covered shed. The contents of any partially used fertilizer will be
transferred to a sealable plastic bin to avoid spills.

Paints:

All containers will be tightly sealed and stored when not required for use. Excess paint will
not be discharged to the storm sewer system but will be properly disposed of according to
manufacturer's instructions or State and local regulations.

Concrete Trucks:

Concrete trucks will not be allowed to wash out or discharge surplus concrete or drum wash
water on the site.
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Storm Water Pollution Prevention Plan

Spill Contrel Practices

In addition to the good housekeeping and material management practices discussed in the
previous sections of this plan, the following practices will be followed for spill prevention and
clean-up:

J Manufacturers' recommended methods for spill cleanup will be clearly posted and
site personnel will be made aware of the procedures and the iocation of the
information and cleanup supplies. This method must meet or exceed state and local

regulations.

e Materials and equipment necessary for spill cleanup will be kept in the material
storage area onsite. Equipment and materials will include but not be limited to
brooms, dust pans, mops, rags, gloves, goggles, kitty litter, sand, sawdust, and
plastic and metal trash containers specifically for this purpose.

. All spills will be cleaned up immediately after discovery in accordance with state and
local regulations.

. The spill area will be kept well ventilated and personnel will wear appropriate
clothing to prevent injury from contact with a hazardous substance.

) Spills of toxic or hazardous material will be reported to the appropriate state and
local government agency, regardiess of size.

o The spill prevention plan will be adjusted to include measures to prevent this type of
spill from occurring and how to clean up the spill if there is another one.

e Mr. John Snyder, the site superintendent, is responsible for the day-to-day site
operations. He will be the spill prevention and clean-up coordinator. He will then
designate at least three other site personnel who will receive spill prevention and
cleanup training, which will at least meet or exceed state and local regulations. These
individuals will become responsible for a particular phase of prevention and cleanup.
The names of responsible spill personnel will be posted in the office trailer in the material

area on-site.
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POLLUTION PREVENTION PLAN CERTIFICATION

i certify under penalty of law that this document and all it's attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gathered and evaluated the information submitted. Based on my inguiry of the person
or persons directly responsible for gathering the information, the information submitted is, to the
best of my knowledge and belief, true, accurate, and complete. | am aware that there are
significant penalties for submitting false information, including the possibility of fine and
imprisonment for knowing violations.

Date:

Signed:

Page 12
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Four Seasons in HMistoric Virginia - Phase 6, Section 1
Storm Water Poliution Prevention Plan

CONTRACTOR’S CERTIFICATION

| certify under penalty of law that | understand the terms and conditions of the Virginia Pollutant
Discharge Elimination System (VPDES) General permit that authorizes the storm water
discharges associated with industrial activity from the construction site identified as part of this
certification.

Signature [ For: Responsible For:
Date:
Date:
Date:
Page 14
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STORM WATER POLLUTION PREVENTICN PLAN
INSPECTION AND MAINTENANCE REPORT FORM

TO BE COMPLETED EVERY 7 DAYS AND WITHIN 24 HOURS OFA RAINFALL EVENT OF

0.5 INCHES OR MORE

INSPECTOR: DATE:

INSPECTOR'S QUALIFICATIONS:

DAYS SINCE LAST RAINFALL: AMOUNT OF LAST RAINFALL INCHES

STABILIZATION MEASURES

DATE SINCE LAST DATE OF NEXT STABILIZED?
AREA DISTURBED DISTURBANCE (YES/NO) STABILIZED WITH CONDITION

ROADS

STABILIZATION REQUIRED:

TO BE PERFORMED BY: ON OR BEFORE:

Yl
Q
(e}
(0]
—
(&3]
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DATE:

STRUCTURAL CONTROLS

TREE PROTECTION

Storim Water Pollution Prevention Pian

AREA

HAS ANY TREE PROTECTION
FALLEN DOWN?

1S THERE EVIDENCE OF ROOT
DAMAGE?

MAINTENANCE REQUIRED FOR TREE PROTECTION:

TO BE PERFORMED BY:

ON OR BEFORE:

Page 16
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STORM WATER POLLUTION PREVENTICN PLAN
INSPECTION AND MAINTENANCE REPORT FORM

DATE:

STRUCTURAL CONTROLS

SILT FENCE

AREA

1S THE SEDIMENT BUILDUP MORE THAN
2 THE HEIGHT OF THE FENCE?

1S THERE EVIDENCE OF WASHOUT
OR OVER-TOPPING?

MAINTENANCE REQUIRED FOR SILT FENCE:

TO BE PERFORMED BY:

~ ON OR BEFORE:
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STORM WATER POLLUTION PREVENTION PLAN
INSPECTION AND MAINTENANCE REPORT FORM

DATE:

STRUCTURAL CONTROLS

SUPER SILT FENCE

AREA

1S THE SEDIMENT BUILDUP MORE THAN
2 THE HEIGHT OF THE FENCE?

IS THERE EVIDENCE OF WASHOUT
OR OVER-TOPPING?

MAINTENANCE REQUIRED FOR SILT FENCE:

TO BE PERFORMED BY:

ON OR BEFORE:
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STORM WATER POLLUTION PREVENTION PLAN
INSPECTION AND MAINTENANCE REPORT FORM
STRUCTURAL CONTROLS

DATE:

EARTH DIKE

FROM 10 IS DIKE STABILIZED? IS THERE EVIDENCE OF
- WASHOUT OR
OVER-TOPPING?

MAINTENANCE REQUIRED FOR EARTH DIKE:

TO BE PERFORMED BY: ON OR BEFORE:
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STORM WATER POLLUTION PREVENTION PLAN
INSPECTION AND MAINTENANCE REPORT FORM

STRUCTURAL CCNTROL

DATE:

SEDIMENT TRAP

TRAP IS DEPTH OF CONDITION OF ANY EVIDENCE OF
EMBANKMENT SEDIMENT TRAP TRAP SIDE SLOPES OVER-TOPPING OF THE
STABILIZED? EMBANKMENT?

#5

#6

#7

#8

#9

#10

#11

#12

MAINTENANCE REQUIRED FOR SEDIMENT TRAP:

TO BE PERFORMED BY: ON OR BEFORE:
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Storm Water Pollution Prevention Plan

STORM WATER POLLUTION PREVENTION PLAN
INSPECTION AND MAINTENANCE REPORT FORM

STRUCTURAL CONTROLS
DATE:
SEDIMENT BASIN

BASIN IS EMBANKMENT DEPTH OF CONDITION OF BASIN ANY EVIDENCE OF

STABILIZED? SEDIMENT BASIN SIDE SLOPES OVER-TOPPING OF

THE EMBANKMENT?
#1
#2
#3

MAINTENANCE REQUIRED FOR SEDIMENT BASIN:

TO BE PERFORMED BY:

ON OR BEFORE:

Page 21

2H6V1071



Four Seasons in Historic Virginia — Phase 6, Section 1
Storm Water Pollution Prevention Plan

STORM WATER POLLUTION PREVENTION PLAN
INSPECTION AND MAINTENANCE FGRM

STRUCTURAL CONTROLS

DATE:
STORM DRAIN INLET PROTECTION
INLET PROTECTION IS IT CAUSING EXCESSIVE DEPTH OF SEDIMENT
PONDING? ACCUMULATION

STORM STRUCTURE # 10

STORM STRUCTURE # 11

STORM STRUCTURE # 12

STORM STRUCTURE # 13

STORM STRUCTURE # 14

STORM STRUCTURE # 15

STORM STRUCTURE # 16

STORM STRUCTURE # 22

STORM STRUCTURE # 23

STORM STRUCTURE # 24

STORM STRUCTURE # 25

STORM STRUCTURE # 26

STORM STRUCTURE # 27

STORM STRUCTURE # 31

STORM STRUCTURE # 32

STORM STRUCTURE # 33

MAINTENANCE REQUIRED FOR OUTLET PROTECTION:

TO BE PERFORMED BY: ON OR BEFORE:

rage 22
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Four Seasons in Historic Virginia - Phase 6, Section 1

Storm Water Poliution Prevention Plan

STORM WATER POLLUTION PREVENTION PLAN

DATE:

INSPECTION AND MAINTENANCE FORM
STRUCTURAL CONTROLS

STORM DRAIN INLET PROTECTION

INLET PROTECTION

IS IT CAUSING EXCESSIVE
PONDING?

DEPTH OF SEDIMENT
ACCUMULATION

STORM STRUCTURE # 34

STORM STRUCTURE # 35

STORM STRUCTURE # 36

STORM STRUCTURE # 41

STORM STRUCTURE # 42

STORM STRUCTURE # 43

STORM STRUCTURE # 44

STORM STRUCTURE # 45

STORM STRUCTURE # 46

STORM STRUCTURE # 47

STORM STRUCTURE # 61

STORM STRUCTURE # 62

STORM STRUCTURE # 63

STORM STRUCTURE # 64

STORM STRUCTURE # 65

MAINTENANCE REQUIRED FOR OUTLET PROTECTION:

TO BE PERFORMED BY:

ON OR BEFORE:

Page 23
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STORM WATER POLLUTION PREVENTION PLAN
INSPECTION AND MAINTENANCE FORM

STRUCTURAL CONTROLS
DATE:
STORM DRAIN INLET PROTECTION
INLET PROTECTION IS IT CAUSING EXCESSIVE DEPTH OF SEDIMENT
PONDING? ACCUMULATION

STORM STRUCTURE # 66

STORM STRUCTURE # 67

STORM STRUCTURE # 68

STORM STRUCTURE # 70

STORM STRUCTURE # 71

STORM STRUCTURE #72

STORM STRUCTURE #73

STORM STRUCTURE # 74

STORM STRUCTURE #75

STORM STRUCTURE #76

STORM STRUCTURE # 76A

STORM STRUCTURE # 76B

STORM STRUCTURE # 81

STORM STRUCTURE # 82

STORM STRUCTURE # 84

STORM STRUCTURE # 85

MAINTENANCE REQUIRED FOR OUTLET PROTECTION:

TO BE PERFORMED BY: ON OR BEFORE:

Page 24
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STORM WATER POLLUTION PREVENTION PLAN
INSPECTION AND MAINTENANCE REPORT FORM

STRUCTURAL CONTROLS

OUTLET PROTECTION

OUTLET PROTECTION 0% SLOPE ALONG THE OUTFALL AT THE END OF APRON
LENGTH OF APRON?

MAINTENANCE REQUIRED FOR OUTLET PROTECTION:

TO BE PERFORMED BY: ON OR BEFORE:

Page 25
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STORM WATER POLLUTION PREVENTION PLAN
INSPECTION AND MAINTENANCE REPORT FORNM

STRUCTURAL CONTROLS

DATE:

ROCK CHECK DAM

AREA IS THE SEDIMENT BUILD-UP MORE IS THERE EVIDENCE OF
THAN 2 THE HEIGHT OF THE CHECK FLOWS AROUND THE
DAM? EDGES?

MAINTENANCE REQUIRED FOR ROCK CHECK DAM:

70 BE PERFORMED BY: ON OR BEFORE:

Page 26
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Storm Water Pollution Prevention Pian

STORM WATER POLLUTION PREVENTION PLAN
INSPECTION AND MAINTENANCE FORWM

OTHER CONTROLS
DATE:
STABILIZED CONSTRUCTION ENTRANCE
DOES MUCH IS THE GRAVEL CLEAN OR IS IT | DOES ALL TRAFFIC USE THE IS THE CULVERT

SEDIMENT GET
TRACKED ONTO
ROAD?

FILLED WITH SEDIMENT? STABILIZED ENTRANCE TO
LEAVE THIS SITE?

BENEATH THE
ENTRANCE WORKING

3

MAINTENANCE REQUIRED FOR STABILIZED CONSTRUCTION ENTRANCE:

TO BE PERFORMED BY: ON OR BEFORE:

Page 27
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STORM WATER POLLUTION PREVENTION PLAN
INSPECTION AND MAINTENANCE REPORT FORM

CHANGES REQUIRED TC POLLUTION PREVENTION PLAN:

REASONS FOR CHANGES:

| certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gathered and evaluated the information submitted. Based on my inquiry of the person
or persons who manage the system, or those directly responsible for gathering information, the
information submitted is, to the best of my knowledge and belief, true, accurate, and complete. |
am aware that there are significant penaities for submitting false information, including the
possibility of fine and imprisonment for knowing violations. '

SIGNATURE: DATE:

Page 28
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PROJECT: DATE:

Four Seasons in Historic Virginia — Phase 6, Section 1

Storm Water Pollution Prevention Plan

STORM WATER POLLUTION PREVENTION PILLAN (SWPPP)

SITE DESCRIPTION

T

Project Name and Location {Lat., Long. or Address)
Owners Name and Address

Description

Runoff Coefficient

Site Area

Sequence of Major Activities

Name of Receiving Waters

Dedicated Asphalt Plants or Concrete Plants

Area of Wetlands

CONTROLS: Erosion and Sediment

T

Stabilization Practices
Structural Practices
Storm Water Management
Waste Disposal:
Waste Materials
Hazardous Waste
Sanitary Waste
Offsite Vehicle Tracking
Timing of Controls/Measures
Certification of Compliance with Federal, States and Local Regulations

MAINTENANCE/INSPECTION PROCEDURES

i

Erosion and Sediment Controf Inspection and Maintenance Practices
Non-storm Water Discharge
Inventory for Pollution Prevention Plan

SPILL PREVENTION

T

Material Management Practices

Good Housekeeping

Hazardous Products

Petroleum Products

Fertilizers

Paints

Concrete Trucks

Spill Control Practices

Poliution Prevention Plan Certification
Contractor's Certification

*INSPECTION AND MAINTENANCE REPORT FORMS

Stabilization Measures
Stabilized Construction Entrances (1 form per entrance)
Sediment Trap (one form per each phase)

Sediment Trap/Basin (one form per each phase

Silt Fence (one form for each phase)

Earth Dike (one form per each phase)

Rock Check Dam (one form per each phase)

Storm Inlet Protection {one form per each phase)

Storm Outiet Protection (one form per each phase})

Fill Diversion (one form per each phase)

Fill Diversion (one form per each phase)

Changes Required to Pollution Prevention Plan (one form per each phase)

MISCELLANEOUS

|

The County Siltation & Erosion control Plan and the Storm Water Pollution Prevention Plan are consistent and

reflect any revisions to either pian.
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Virginia Stormwater Management
Regulations
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Richmond, VA 23219-2094
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Department of Conservation & Recreation
CONSERVING VIRGINIAS NATURAL AND RECREATIONAL RESOURCES
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VIRGINIA STORMWATER MANAGEMENT REGULATIONS 4VAC3-20 2001

The following is a complete iexi of ithe Virginia Stormwater Management Regulations
4VAC3-20 amended by the Board of Conservation and Recreation, effective March 5, 1998

PART L.
GENERAL.

4 VAC 3-20-10. Definitions.

The following words and terms used in this chapter have the following meanings, unless the context

clearly indicates otherwise.

"Act" means Article 1.1 (§ 10.1-603.1 et seq.) of Chapter 6 of Title 10.1 of the Code of Virginia.

"Adequate channel” means a channel that will convey the designated frequency storm event without
overtopping the channel banks nor causing erosive damage to the channel bed or banks.

"Applicant" means any person submitting a stormwater management plan for approval.

"Aquatic bench" means a 10- to 15-foot wide bench around the inside perimeter of a permanent pool
that ranges in depth from zero to 12 inches. Vegetated with emergent plants, the bench augments
pollutant removal, provides habitats, conceals trash and water level fluctuations, and enhances safety.

“Average land cover condition” means a measure of the average amount of impervious surfaces
within a watershed, assumed to be 16%. Note that a locality may opt to calculate actual watershed-
specific values for the average land cover condition based upon 4 VAC 3-20-101.

"Best management practice (BMP)" means a structural or nonstructural practice which is designed
to minimize the impacts of development on surface and groundwater systems.

“Bioretention basin " means a water quality BMP engineered to filter the water quality volume
through an engineered planting bed, consisting of a vegetated surface layer (vegetation, mulch, ground
cover), planting soil, and sand bed, and into the in-situ material.

“Bioretention filter " means a bioretention basin with the addition of a sand filter collector pipe

system beneath the planting bed.
"Board" means the Board of Conservation and Recreation.
"Channel” means a natural or manmade waterway.

"Constructed wetlands" means areas intentionally designed and created to emulate the water quality
improvement function of wetlands for the primary purpose of removing pollutants from stormwater.

"Department” means the Department of Conservation and Recreation.

"Development" means a tract of land developed or to be developed as a unit under single ownership
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more residential dwelling units.

“Director” means the Director of the Department of Conservation and Recreation.

"Flooding" means a volume of water that 15 too great to be confined within the banks or walls of the
stream, water body or conveyance system and that overflows onto adjacent lands, causing or

threatening damage.

“Grassed swale' means an earthen conveyance system which is broad and shallow with erosion
resistant grasses and check dams, engineered to remove pollutants from stormwater runoff by filtration

through grass and infiltration into the soil. _

"Impervious cover"” means a surface composed of any material that significantly impedes or prevents
natural infiltration of water into soil. Impervious surfaces include, but are not limited to, roofs, buildings,
streets, parking areas, and any concrete, asphalt, or compacted gravel surface.

"Infiltration facility" means a stormwater management facility which temporarily uimpounds runoff
and discharges it via infiltration through the surrounding soil. While an infiltration facility may also be
equipped with an outlet structure to discharge impounded runoff, such discharge 1s nommally reserved
for overflow and other emergency conditions. Since an infiltration facility impounds runoff only
temporarily, it 1s normally dry dunng nonrainfall peniods. Infiltration basin, infiltration trench, infiftration
dry well, and porous pavement shall be considered infiltration facilities.

"Inspection” means an on-site review of the project's compliance with the approved plan, the local
stormwater management prograim, and any applicable design cntena.

"Land development" or "land development project” means a manmade change to, or construction
on, the land surface, except as exempted in the Stormwater Management Act, § 10.1-603.8 B of the
Code of Virginia, that changes its runoff charactenstics.

“Linear development project” means a land development project that is linear in nature such as, but

not limted to, (1) the construction of electric and telephone utility lines, and natural gas pipeiines; (i1)
construction of tracks, rights-of-way, bndges, communication facilities and other related structures of a

railroad company; and (i11) highway construction projects.

"Local stormwater management program" or "local program"” means a statement of the vartous
methods adopted pursuant to the Act and implemented by a locality to manage the runoff from land
development projects and shall include an ordinance with provisions to require the control of after-
development stormwater runoff rate of flow, the proper maintenance of stonmwater management
facilities, and minimum administrative procedures consistent with this chapter.

"Locality" means a county, city, or town.

“"Nonpoint source pollution” means contaminants such as sediment, nitrogen and phosphorous,
hydrocarbons, heavy metals, and toxics whose sources cannot be pinpointed but rather are washed
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from the land surface in a diffuse manier by stormwater runoff.

“Nonpoint source pollutant runoff load” or “pollutant discharge ™ means the average amouni of a

particular pollutant measured in pounds per year, delivered m a diffuse manner by stormwater runoff.

"Percent impervicus" means the impervious area within the site divided by the area of the site
multiplied by 100.

"Person” means any individual, partnership, firm, association, joint venture, public or private
corporation, trust, estate, commission, board, public or private nstitution, utility, cooperative, county,
city, town or other political subdivision of the Commonwealth, any interstate body or any other legal

entity.

“Planning area” means a designated portion of the parcel on which the land development project is
located. Planning areas shall be established by delineation on a master plan. Once established,
planning areas shall be applied consistently for all future projects.

"Post-development" refers to conditions that reasonably may be expected or anticipated to exist after
completion of the land development activity on a specific site or tract of land.

"Pre-development" refers to the conditions that exist at the time that plans for the land development
of a tract of land are approved by the plan approval authority. Where phased development or plan
approval occurs (preliminary grading, roads and utilities, etc.), the existing conditions at the time prior
to the first item being approved or permitted shall establish pre-development conditions.

"Regional (watershed-wide) stormwater management facility" or "regional facility” means a
facility or senes of facilities designed to control stormwater runoff from a specific watershed, although
only portions of the watershed may expenience land development.

oy Aae

! (watershed-wide) stormwater management plan” or "regional plan” means a
document containing material describing how runoff from open space, existing development and future
planned development areas within a watershed will be controlled by coordinated design and
implementation of regional stormwater management facilities.

"Runoff™ or "stormwater runoff” means that portion of precipitation that is discharged across the
land surface or through conveyances to one or more waterways.

“Sand filter” means a contained bed of sand which acts to filter the first flush of runoff. The runoff'is
then collected beneath the sand bed and conveyed to an adequate discharge point or infiltrated into the

in-situ sotls.

“Shallow marsh” means a zone within a stormwater extended detention basin that exists from the
surface of the normal pool to a depth of six to 18 inches, and has a large surface area and, therefore,
requires a reliable source of baseflow, groundwater supply, or a sizeable drainage area, to maintain the
desired water surface elevations to support emergent vegetation.
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“Site ” wcans the parccl of land being developed, or a designated planning area in which the land

devclopment project is located.

"Stormwater detention basin" or "detention basin" means a stormwater management facility which
temporarily impounds runoff and discharges it through a hydraulic outlet structure to a downstream
conveyance system. While a certain amount of outflow may also occur via infiltration through the
surrounding soil, such amounts are negligible when compared to the outlet structure discharge rates and
are, therefore, ot considered in the facility's design. Since a detention facility impounds runoff only
temporanly, it is normally dry duning nonrainfall penods.

"Stormwater extended detention basin" or "extended detention basin" means a stormwater
management facility which temporanly impounds runoff and discharges it through a hydraulic outlet
structure over a specified period of time to a downstream conveyance system for the purpose of water
quality enhancement or stream channel erosion control. While a certain amount of outflow may also
occur via infiltration through the surrounding soil, such amounts are negligible when compared to the
outlet structure discharge rates and, therefore, are not considered 1 the facility's design. Since an
extended detention basin impounds runoff only temporarily, it is normally dry during nonrainfall periods.

“Stormwater extended detention basin-enhanced” or “extended detention basin-enhanced”
means an extended detention basin modified to increase pollutant removal by providing a shallow marsh

in the lower stage of the basin.

"Stormwater management facility” means a device that controls stormwater runoff and changes the
charactenistics of that runoff including, but not limited to, the quantity and quality, the period of release
or the velocity of flow.

"Stormwater management plan” or "plan” means a document containing material for describing
how existing runoff charactenstics will be affected by a land development project and methods for
complying with the requirements of the local program or this chapter.

"Stormwater retention basin" or "retention basin" means a stormwater management facility which
includes a permanent tmpoundment, or normal pool of water, for the purpose of enhancing water
quality and, therefore, 1s normally wet, even during nonrainfall peniods. Storm runoff inflows may be
temporarily stored above this permanent impoundment for the purpose of reducing flooding, or stream
channel erosion.

“Stormwater retention basin [” or “retention basin [ means a retention basin with the volume of
the permanent pool equal to three times the water quality volume.

“Stormwater retention basin II"” or “retention basin I means a retention basin with the volume of
the permanent pool equal to four times the water quality volume.
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“Stormwater retention basin I11" or “retention basin I/l means a retention basin with the volume
of the permanent pool equal to four times the water quality volume with the addition of an aquatic
bench.

465 of the

—

“Subdivisiorn” unless otherwise defined in a local ordimance adopted pursuant to § 15
Code of Virginia, means the division of a parcel of land into three or more lots or parcels of less than
five acres each for the purpose of transfer of ownership or building development, or, if a new street is
nvolved in such division, any division of a parcel of land. The term includes resubdivision and, when

appropniate to the context, shall relate to the process of subdividing or to the land subdivided.

“Vegetated filter strip” means a densely vegetated section of land engineered to accept runoff as
overland sheet flow from upstream development. It shall adopt any natural vegetated form, from grassy
meadow to small forest. The vegetative cover facilitates pollutant removal through filtration, sediment
deposition, infiltration and absorption, and is dedicated for that purpose.

"Water quality volume" means the volume equal to the first 1/2 inch of runoft multiplied by the
impervious surface of the land development project.

"Watershed" means a defined land area drained by a niver, stream or drainage ways or system of
connecting rivers, streams, or drainage ways such that all surface water within the area flows through a

single outlet.

4 VAC 3-20-30. Purposes.

The purposes of this chapter are to provide a framework for the admimustration, implementation and
enforcement of the Act, while at the same time providing flexibility for innovative solutions to
stormwater management 1ssues.

4 VAC 3-20-40. Applicability.
This chapter 1s applicable to:

1. Every locality that establishes a local stormwater management program; and

2. Every state project.
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PART Il
TECHNICAL CRITERIA.

4 VAC 3-20-50. Applicability.

This part specifies technical criteria for localities that establish a local stormwater management program

and for state projects.

4 VAC 3-20-60. General. _

A. Determination of flooding and channel erosion impacts to receiving streams due to land
development projects shall be measured at each point of discharge from the development project and
such determination shall include any runoff from the balance of the watershed which also contributes to

that point of discharge.

B. The specified design storms shall be defined as either a 24-hour storm using the rainfall distribution
recommended by the U.S. Soil Conservation Service when using U.S. Soil Conservation Service
methods or as the storm of critical duration that produces the greatest required storage volume at the
site when using a design method such as the Modified Rational Method.

C. For purposes of computing runoff; all pervious lands in the site shall be assumed prior to
development to be in good condition (if the lands are pastures, lawns, or parks), with good cover (if the
lands are woods), or with conservation treatment (if the lands are cultivated); regardless of conditions

existing at the time of computation.

D. Construction of stormwater management facilities or modifications to channels shall comply with all
applicable laws and reguiations. Evidence of approval of all necessary permits shall be presented.

E. Impounding structures that are not covered by the Impounding Structure Regulations (4 VAC 50-
20-10 et seq.) shall be engineered for structural integrity during the 100-year storm event.

F. Pre-development and post-development runoff rates shall be verified by calculations that are
consistent with good engineering practices.

G. Outflows from a stormwater management facility shall be discharged to an adequate channel, and
velocity dissipators shall be placed at the outfall of all stormwater management facilities and along the
length of any outfall channel as necessary to provide a nonerosive velocity of flow from the basin to a

channel.

H. Proposed residential, commercial, or industnial subdivisions shall apply these stormwater
management critena to the land development as a whole. Individual lots in new subdivisions shall not
be considered separate land development projects, but rather the entire subdivision shall be considered
a single land development project. Hydrologic parameters shall reflect the ultimate land development
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and shall be used in all engineering calculations.

I. All stormwatcr management facilities shall have a maitenance plan which identifies the owner and

the responsible party for carrying out the maintenance plan.

J. Construction of stormwater management impoundment structures within a Federal Emergency
Management Agency (FEMA) designated 100-year floodplain shall be avoided to the extent possible.
When this is unavoidable, all stormwater management facility construction shall be in compliance with all
applicable regulations under the National Flood Insurance Program, 44 CFR Part 59.

K. Natural channel characterstics shall be preserved to the maximum extent practicable.

L. Land development projectsShall comply with the Virginia Erosion and Sediment Control Act and
attendant regulations.

4 VAC 3-20-71. Water quality.

A. Compliance with the water quality criteria may be achieved by applying the performance-based
criteria or the technology-based critena to either the site or a planning area.

B. Performance-based criteria. For land development, the calculated post-development nonpoint
source pollutant runoff load shall be compared to the calculated pre-development load based upon the
average land cover condition or the existing site condition. A BMP shall be located, designed, and
maintained to achieve the target pollutant removal efficiencies specified in Table 1 to effectively reduce
the pollutant load to the required level based upon the following four applicable land development
situations for which the performance criteria apply:

1. Situation 1 consists of land development where the existing percent impervious cover is less
than or equal to the average land cover condition and the proposed improvements wiil create a
total percent impervious cover which is less than the average land cover condition.

Requirement: No reduction in the after development pollutant discharge is required.

2. Situation 2 consists of land development where the existing percent impervious cover is less
than or equal to the average land cover condition and the proposed improvements will create a
total percent impervious cover which is greater than the average land cover condition.

Requirement: The pollutant discharge after development shall not exceed the existing pollutant
discharge based on the average land cover condition.

3. Situation 3 consists of land development where the existing percent impervious cover is
greater than the average land cover condition.

Requirement: The pollutant discharge after development shall not exceed (1) the pollutant
discharge based on existing conditions less 10% or (ii) the pollutant discharge based on the
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average land cover condition, whichever is greater.

4. Situation 4 consists of land development where the existing percent impervious cover is
served by an existing stormwater management BMP that addresses water quality.

Requirement: The pollutant discharge after development shall not exceed the existing pollutant
discharge based on the existing percent impervious cover while served by the existing BMP.
The existing BMP shall be shown to have been designed and constructed in accordance with
proper design standards and specifications, and to be in proper functioning condition.

C. Technology-based criteria. For land development, the post-developed stormwater runoff from the
impervious cover shall be treated by an appropriate BMP as required by the post-developed condition
percent impervious cover as specified in Table 1. The selected BMP shall be located, designed, and
maintained to perform at the target pollutant removal efficiency specified in Table 1. Design standards
and specifications for the BMPs in Table | which meet the required target pollutant removal efficiency
will be available at the department.

Table 1*

Water Quality BMP Target Phosphorus Removal Efficiency Percent Impervious Cover
Vegetated filter strip 10% 16-21%
Grassed swale 15%

Constructed wetlands 30%

Extended detention (2 x WQ Vol) 35% 22 -37%
Retention basin I (3 x WQ Vol) 40%

Bioretention basin 50%

Bioretention filter 50%

Extended detention-enhanced 50% 38 -66%
Retention basin 1T (4 x WQ Vol) 50%

Infiltration (I x WQ Vol) 50%

Sand filter 65%

Infiltration (2 x WQ Vol) 65% 67 -100%
Retention basin HI (4 x WQ Vol 65%

with aquatic bench)

* Innovative or alternate BMPs not included in this table may be allowed at the discretion of the local program
admunistrator or the Department. Innovative or alternateBMPsnot included in this table which target appropriate nonpoint
source pollution other than phosphorous may be allowed at the discretion of the local program administrator or the

Department.
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4 VAC 3-70-81. Stream channel erosion.
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from erosion and damage due to increases in volume, velocity and peak flow rate of stormwater runoff in
accordance with the mummum design standards set out in this section.

B. The plan approving authority shall require compliance withsubdivision 19 of 4 VAC 50-30-40 of the
Erosion and Sediment Control Regulations, promulgated pursuant to Article 4 (§ 10.1-560 et seq.) of
Chapter S of Title 10.1 of the Code of Virginia.

C. The plan approving authority may determine that some watersheds or receiving stream systems require
enhanced cniteria in order to address the increased frequencyofbankfull flow conditions brought on by land
development projects. Therefore, in lieu of the reduction of the 2-year post-developed peak rate of runoff
as required in subsection B of this section, the land development project being considered shall provide 24-
hour extended detention of the runoff generated by the 1-year, 24-hour duration storm.

D. In addition to subsections B and C of this section, localities may, by ordinance, adopt more stringent

channel analysis critena or design standards to ensure that the natural level of channel erosion, to the
maximurm extent practicable, will not increase due to the land development projects. These criteria may
include, but are not limited to, the following:

1. Criteria and procedures for channel analysis and classification.
2. Procedures for channel data collection,

3. Cntena and procedures for the determination of the magnitude and frequency of natural
sediment transport loads.

4. Cnteria for the selection of proposed natural or man-made channel linings.

4 VAC 3-20-85. Flooding.

A. Downstreamn properties and waterways shall be protected from damages from localized flooding due
to increases in volume, velocity and peak flow rate of stormwater runoff in accordance with the minimum
design standards set out in this section.

B. The 10-year post-developed peak rate of runoff from the development site shall not exceed the 10-
year pre-developed peak rate of runoff.

C. Inheuofsubsection B of this section, localities may, by ordinance, adopt alternate design criteria based
upon geographic, land use, topographic, geologic factors or other downstream conveyance factors as

appropriate.

D. Linear development projects shall not be required to control post-developed stormwater runoff for

9
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flooding, except in accordance with a watershed or regional storrnwater managernent plan.
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This sectionenables localities to develop regional stormwater management plans. State agencies intending
to develop large tracts of land suchas campuses or prison compounds are encouraged to develop regional
plans where practical.

The objective of a regional stormwater management plan is to address the stormwater management
concems in a given watershed with greater economy and efficiency by installing regional stormwater
management facilities versus individual, site-specific facilities. The result will be fewer stormwater
management facilities to design, build and maintain in the affected watershed. It is also anticipated that
regional stormwater management facilities will not only help mitigate the impacts of new development, but
may also provide for the remediation of erosion, flooding or water quality problems caused by existing
development within the given watershed.

If developed, a regional plan shall, at a minimum, address the following:
1. The specific stormwater management 1ssues within the targeted watersheds.

2. The technical criterta in 4 VAC 3-20-50 through 4 VAC 3-20-85 as needed based on
subdivision 1 of this section.

3. The implications of any local comprehensive plans, zoning requirements and other planning

documents.

4. Opportunities for financing a watershed plan through cost sharing with neighboring agencies or
localities, implementation of regional stormwater utility fees, etc.

5. Maintenance of the selected stormwater management facilities.

6. Future expansion of the selected stormwater management facilities in the event that development
exceeds the anticipated level.

PART IIL
LOCAL PROGRAMS.

4 VAC 3-20-90. Applicability.

Thus part specifies technical criteria, minimum ordinance requirements, and admmxstxatlve procedures for
all localities operating local stormwater management programs.

10
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4 VAC 3-28-101. Technical criteria for local programs.

A. All local stormwater management programs shall comply with the general technical criterta as outlined
in4 VAC 3-20-60.

B. All local stormwater management programs which contain provisions for stormwater runoff quality shall
comply with 4 VAC 3-20-71. A locality may establish criteria for selecting either the site or a planning

area on which to apply the water quality cnteria. A locality may opt to calculate actual watershed specific
or locality wide values for the average land cover condition based upon:

1. Existing land use data at time of local Chesapeake Bay Preservation Act Program or
Department storm water management program adoption, whichever was adopted first,

2. Watershed or locality size, and

3. Determination of equivalent values of impervious cover for nonurban land uses which contribute
nonpoint source pollution, such as agriculture, forest, etc.

C. All local stormwater management programs which contain provisions for stream channel erosion shall
comply with 4 VAC 3-20-81.

D. Alllocal stormwater management programs must contain provisions for flooding and shall comply with
4 VAC 3-20-85.

E. All local stormwater management programs which contain provisions for watershed or regional
stormwater management plans shall comply with 4 VAC 3-20-101.

F. A locality that has adopted more stringent requirements or implemented a regional (watershed-wide)
stormwater management plan may request, in writing, that the department consider these requirements in

its review of state projects within that locality.

G. Nothing in this part shall be construed as authorizing a locality to regulate, or to require prior approval
by the locality for, a state project.

4 VAC 3-20-111. Requirements for local program and ordinance.

A. At a minimum, the local stormwater management programand implementing ordinance shall meet the
following:

1. The ordinance shall identify the plan-approving authority and other positions of authonty within
the program, and shall include the regulations and technical criteria to be used in the program.

2. The ordinance shall include procedures for submission and approval of plans, issuance of
permits, monitoring and inspections of land development projects. The party responsible for
conducting inspections shall be identified. The local program authority shall maintain, either on-site
or inlocal program files, a copy of the approved plan and a record of all inspections for each land
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B. The department shall periodically review each locality's stormwaier management program,
implementing ordinance, and amendments Subsequent to this review, the department shall determine if the
atiame and oAb, b
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locality of its findings. To the maximum extent practicable the department will coordinate the reviews with
other local government program reviews to avoid redundancy. The review of a local program shall consist
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of the following:

I. A personal interview between department staff and the local program administrator or his
designee;

2. A review of the local ordinance and other applicable documents;

3. A review of plans approved by the locality and consistency of application;

4. An inspection of regulated activities; and

5. A review of enforcement actions.

C. Nothing in this chapter shall be construed as limiting the nghts of other federal and state agencies from
imposing stricter technical critena or other requirements as allowed by law.

4 VAC 3-20-121. Administrative procedures: stormwater management plans.
A. Localities shall approve or disapprove stormwater management plans according to the following:

I. A maximum of 60 calendar days from the day a complete stormwater management plan is
accepted for review will be allowed for the review ofthe plan. During the 60-day review period,
the locaiity shali either approve or disapprove the plan and communicate its decision to the
applicant in writing. Approval or denial shall be based on the plan's compliance with the locality's

stormwater manageiment program.

2. A disapproval of a plan shall contain the reasons for disapproval.

B. Each plan approved by a locality shall be subject to the following conditions:

1. The applicant shall comply with all applicable requirements of the approved plan, the local
program, this chapter and the Act, and shall certify that all land cleaning, construction, land
development and drainage will be done according to the approved plan.

2. The land development project shall be conducted only within the area specified in the approved
plan.

3. The locality shall be allowed, after giving notice to the owner, occupier or operator of the land
development project, to conduct periodic inspections of the project.
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4. The person responsible for implementing the approved plan shail conduct monitoring and submit
reports as the locality may require to ensure compliance with the approved planand to determine
whether the plan provides effective stormwater management.
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locality.

4 VAC 3-20-131. Administrative procedures: exceptions.

A. A request for an exception shall be submitted, in writing, to the locality. An exception from the
stormwater management regulations may be granted, provided that: (i) exceptions to the criteria are the
minimum necessary to afford relief and (i) reasonable and approprnate conditions shall be imposed as
necessary upon any exception granted so that the intent of the Act and this chapter are preserved.

B. Economic hardship s not sufficient reason to grant an exception from the requirements of this chapter.

4 VAC 3-20-141. Administrative procedures: maintenance and inspections.

A. Responsibility for the operation and maintenance of stormwater management facilities, unless assumed
by a govemmental agency, shall remain withthe property owner and shall pass to any successor or owner.
If portions of the land are to be sold, legally binding arrangements shall be made to pass the basic
responsibility to successors in title. These arrangements shall designate for each project the property
owner, govemmental agency, or other legally established entity to be permanently responsible for

maintenance.

B. In the case of developments where lots are to be sold, permanent arrangements satisfactory to the
locality shall be made to ensure continued performance of this chapter.

C. A schedule of maintenance inspections shall be incorporated into the local ordinance. Ordinances shall
provide that in cases where maintenance or repair is neglected, or the stormwater management facility
becomes a danger to public health or safety, the locality has the authority to perform the work and to

recover the costs from the owner.

D. Localities may require nght-of-entry agreements or easements from the applicant for purposes of
inspection and maintenance.

E. Periodic inspections are required for all stormwater management facilities. Localities shall either:
1. Provide for inspection of stormwater management facilities on an annual basis; or

2. Establish an alternative inspection program which ensures that stormwater management facilities
are functioning as mtended. Any altemative inspection program shall be:

a. Established in wnting;
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b. Based on a system of priorities that, at a minimum, considers the purpose of the facility,

the contributing drainage area, and downstream conditions; and

F. During construction of the stonuwater management facilities, localities shall make inspections on a

regular basis.

G. Inspection reports shall be maintained as part of a land development project file.

PART IV.
STATE PROJECTS.

4 VAC 3-20-210. Technical criteria and plan requirements for state projects.
A. This part specifies technical cnteria and administrative procedures for all state projects.

B. Stormwater management plans prepared for state projects shall comply with the technical critena
outlined in Part I (4 VAC 3-20-50 et seq.) of this chapter and, to the maximum extent practicable, any
local stormwater management program technical requirements adopted pursuant to the Act. It shall be the
responsibility of the state agency to demonstrate that the local program technical requirements are not
practical for the project under consideration.

C. The department may establish critenia for selecting either the site or a planning area on whichto apply
the water quality criteria.

D. As a minimum, stormwater management plans and computations shall contain the following:
1. The location and the design of the proposed stormwater management facilities.
2. Overall site plan with pre-developed and post-developed condition drainage area maps.

3. Comprehénsive hydrologic and hydraulic computations of the pre-development and post-
development runoff conditions for the required design storms, considered individually.

4. Calculations venfying compliance with the water quality requirements.

5. A description of the requirements for maintenance of the stormwater management facilities and
a recommended schedule of inspection and maintenance.

6. The identification of a person or persons who will be responsible for maintenance.

7. All stormwater management plans shall be appropriately sealed and signed by a professional
madherence to all minimumstandards and requirements pertaining to the practice of that profession
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in accordance with Chapter 4 (§ 54.1-400 et seq.) of Title 54.1 of the Code of Virginia and

attendant regulations.

4 VAC 3-20-220. Requirements for stormwater management annual standards and specifications.

A. A request for approval of stormwater management standards and specifications may be submitted to
the department by a state agency on an annual basis. At a mimimum, the following certifications shall

accompany the request:
1. Individual stormwater management plans shall be prepared for each of the state projects.

2. The stormwater management plans shall comply with the technical criteria as outlined in Part
II (4 VAC 3-20-50 et seq.) of this chapter and, to the maximum extent practicable, any local
stormwater management program technical requirements adopted pursuant to the Stormwater
Management Act. It shall be the responsibility of the state agency to demonstrate that the local
program technical requirements are not practical for the project under consideration.

3. An inspection and maintenance schedule shall be developed and implemented.

B. Copies of such stormwater management specifications and standards including, but not linuted to,
design manuals, technical guides and handbooks, shall be submitted.

VAC 3-20-230. Administrative procedures: stormwater management plans.

A. Within 30 days after receipt of a complete stormwater management plan submitted by a state agency,
the department shall approve or disapprove the plan.

1. The department shall transmit its decision tn writing to the state agency which subimitted the plan.
2. Disapproved plans shall be revised and resubmitted to the department.

B. Approval of a stormwater management plan for a state project shall be subject to the following
conditions:

1. The state agency shall comply with all applicable requirements of the approved plan and this
chapter, and shall certify that all land clearing, construction, land development, and drainage will
be done according to the approved plan.

2. The land development shall be conducted only within the area specified in the approved plan.

3. No changes may be made to an approved plan without review and written approval by the
department.

4. The department shall be notified one week prior to the pre-construction meeting and one week
prior to the commencement of land disturbing activity.
2H6V1097

15



VIRGINIA STORMWATER MANAGEMENT REGULATIONS 4VAC3-20 2001

S PR DO i Y : i . R
5. The department shall conduct periodic inspections of the project to ensure comphiance with the
plan.

6. The department may require monitoring and reports from the state agency responsible for
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in the plan provide effective stormwater management.
C. Compliance with approved plans shall be subject to the following conditions:

. Where inspections by department personnel reveal deficiencies in carrying out an approved
plan, the responsible state agency shall be issued a notice to comply, with corrective actions
specified and the deadline within which the work shall be performed.

2. Whenever the Commonwealth or any of its agencies fail to comply within the time provided in
anotice to comply, the director may petition the secretary of a givensecretariat or an agency head
for a given state agency for compliance. Where the petition does not achieve timely compliance,
the director shall bring the matter to the Govemor for resolution.

3. Where compliance will require the appropriation of funds, the director shall cooperate with the
appropriate agency head in seeking such an appropnation; where the director determines that an
emergency exists, he shall petition the Governor for funds from the Civil Contingency Fund or other

appropriate source.

4 VAC 3-20-241. Administrative procedures: exceptions.

A. A request for an exception shall be submitted, in writing, to the department. An exception from the
stommwater management regulations may be granted, provided that: (i) exceptions to the criteria are the

minimum necessary to afford relicf and (i) reasonable and approprate conditions shall be imposed as
necessary upon any exception granted so that the purpose and intent of the Act 1s preserved.

B. Economic hardship is not sufficient reason to grant an exception from the requirements of this chapter.

4 VAC 3-20-245. Administrative procedures: maintenance and inspections.

A. Responsibility for the operation and maintenance of stonmwater management facilities shall remain with
the state agency and shall pass to any successor or owner. If portions of the land are to be sold, legally
binding arrangements shall be made to pass the basic responsibility to successors in title. These
arrangements shall designate for each state project the property owner, govemmental agency, or other
legally established enuty to be permanently responsible for maintenance.

B. Ata minimum, a stormwater management facility shall be inspected on an annual basis and after any
storm which causes the capacity of the facility principal spillway to be exceeded.

2H6V1098
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C. During construction of the stormwater management facilitics, the deg
on a regular basis.

D. Inspection reports shall be maintained as part of the land development project file.

PART V.
REPORTING.

4 VAC 3-20-251. Reporting on stormwater management.

The department is required to report to the General Assembly on the extent to which stormwater
management programs have reduced nonpoint source pollution to the Commonwealth’s waters and
mitigated the effects of localized flooding. In order to complete this report, localities with stormwater
management programs and state agencies may be asked to voluntarily submit an annual report to the
department. Such a request may suggest reporting of data on the number and types of stormwater
management facilities installed in the preceding year, the drainage area or watershed size served, the
receiving stream or hydrologic unit, a summary of monitoring data, if any, and other data useful in
determining the effectiveness of the programs and BMP technologies in current use.
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The following is the complete, edited text of Title 10.1, Chapter 6, Article 1.1 of the Code of
Virginia as amended through 2000. Please refer to the Code of Virginia for an official copy of
the Law.

§ 10.1-603.1. Cooperative state-local program.

The General Assembly has determined that the lands and waters of the Commonwealth are great
natural resources; that as a result of intensive land development and other land use conversions,
degradation of these resources frequently occurs in the form of water pollution, stream channel erosion,
depletion of groundwater resources, and more frequent localized flooding; that these impacts adversely
affect fish, aquatic life, recreation, shipping, property values and other uses of lands and waters; that
existing authorities under the Code of Virginia do not adequately address all of these impacts.
Therefore the General Assembly finds it in the public interest to enable the establishment of stormwater
management programes.

§ 10.1-603.2. Definitions.
As used in this article, unless the context requires a different meaning:
"Applicant” means any person submitting a stormwater management plan for approval.
"Board" means the Board of Conservation and Recreation.
"Department” means the Department of Conservation and Recreation.
"Flooding" means a volume of water which is too great to be confined within the banks or
walls of the stream, water body or conveyance system and which overflows onto adjacent lands,

causing or threatening damage.

"Land development" or "land development project” means a manmade change to the land
surface that potentially changes its runoff characteristics.

"Linear development project” means a land development project that is linear in nature such
as, but not limited to, (i) the construction of electric and telephone utility lines, and natural gas pipelines;
(11) construction of tracks, rights-of-way, bridges, communication facilities and other related structures
of a railroad company; and (1i1) highway construction projects.

"Local stormwater management program" or "local program" means a statement of the
various methods employed by a locality to manage the runoff from land development projects and may
include such items as local ordinances, policies and guidelines, technical materials, inspection,
enforcement, and evaluation.
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"Nonpoint source pollution” means pollution whose sources cannot be pinpointed but rather
1s washed from the land surface in a diffuse manner by stormwater runoff.

"Runojf” means that poriion of precipitation that is discharged across the iand surface or
through conveyances to one or more waterways.

"Stormwater management plan" or "plan" means a document containing material for
describing how existing runoff characteristics will be maintained by a land development project.

"Subdivision"” means the same as defined in §15.1-465.

"Watershed" means a defined land area drained by a river or stream or system of connecting
rivers or streams such that all surface water within the area flows through a single outlet.

§ 10.1-603.3. Counties, cities and towns may by ordinance establish stormwater management
programs as a local option; effective date

Each locality may, by ordinance, to be effective on or after July 1, 1990, establish a local stormwater
management program which shall include, but is not limited to, the following:

1. Consistency with regulations promulgated in accordance with provisions of this article;

2. Provisions for long-term responsibility for and maintenance of stormwater management
control devices and other techniques specified to manage the quality and quantity of runoff; and

3. Provisions for the integration of locally adopted stormwater management programs with local
erosion and sediment control, flood insurance, flood plain management and other programs
requiring compliance prior to authorizing construction in order to make the submission and
approval of plans, issuance of permits, payment of fees, and coordination of inspection and
enforcement activities more convenient and efficient both for the local governments and those
responsible for compliance with the programs.

§ 10.1-603.4. Development of regulations.

The Board is authorized to promulgate regulations which specify minimum technical criteria and
admunistrative procedures for stormwater management programs in Virginia. In order to inhibit the
deterioration of existing waters and waterways, the regulations shall:

1. Require that state and local programs maintain after-development runoff rate of flow, as
nearly as practicable, as the pre-development runoff characteristics;
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2. Establish minimum desigu criteria for measures to controi nonpoint source pollution and
localized flooding, and incorporate the stormwater management regulations promulgated
pursuant to the Virginia Erosion and Sediment Control Law, Article 4 (§10.1-560 et seq.) of
Chapter 5 of this title, as they relate to the prevention of stream channef erosion. These criteria
shall be periodically modified as required in order to reflect current engineering methods;

3. Require the provision of long-term responsibility for and maintenance of stormwater
management control devices and other techniques specified to manage the quality and quantity
of runoff; and

4, Require as a minimum the inclusion in local programs of certain administrative procedures
which include, but are not limited to, specifying the time period within which a local government
which has adopted a stormwater management program must grant written approval of a plan,
the conditions under which approval shall be granted, the procedures for communicating
disapproval, the conditions under which an approved plan may be changed and requirements
for inspection of approved projects.

§ 10.1-603.5. State agency projects.

A. After January 1, 1991, a state agency may not undertake any land clearing, soil movement, or
construction activity invol(fmg soil movement or land development unless the agency has submitted and
obtained approval of a stormwater management plan from the Department. In lieu of such a plan, the
agency may annually submit stormwater management standards and specifications.

B. Notwithstanding the provisions of this article, all state agencies shall comply with the stormwater
management provisions of the Erosion and Sediment Control Law, Article 4 (§10.1-560 et seq.) of
Chapter 5 of this title, and related regulations. The Department shall perform random site inspections to
assure compliance with this article, the Erosion and Sediment Control Law and regulations promulgated
thereunder.

C. The Department shall have thirty days in which to comment on the stormwater management plan,
and its recommendations shall be binding on the state agency or the private business hired by the state
agency. Individual approval of separate projects is not necessary when annually approved standards
and specifications have been approved.

As on-site changes occur, the state agency shall submit changes in the stormwater management plan to
the Department.

The state agency responsible for the land-disturbing activity shall ensure compliance with the approved
plan or specifications.
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§ 10.1-603.6. Involvement of the Department with local programs.

A. The Department shall provide technical assistance, training, research, and coordination in
stormwaier manageinent techinology 1o the local governineis consisient wii the purposes of s

article.

B. The Department is authorized to review the plan for any project with real or potential
interjurisdictional impacts upon the request of one of the involved localities to determine that the plan is
consistent with the provisions of this article. Any such review shall be completed and a report submitted
to each locality involved within ninety days of such request.

§ 10.1-603.7. Authorization for more stringent regulations.

Localities are authorized to adopt more stringent stormwater management regulations than those
necessary to ensure compliance with the Board's minimum regulations, with the exception of regulations
related to plan approval, provided that the more stringent regulations are based upon the findings of
local comprehensive watershed management studies and that prior to adopting more stringent
regulations a public hearing is held after giving due notice.

§ 10.1-603.8. Regulated activities; submission and approval of a control plan; security for
performance; exemptions.

A. Except as provided in §10.1-603.5, after the adoption of a local ordinance, a person shall not
develop any land for residential, commercial, industrial, or institutional use in that locality until he has
submitted a stormwater management plan to the locality that has jurisdiction and has obtained approval
of the plan from that locality. The plan may include appropriate maps, mathematical calculations, detail
drawings and a iisting of ali major decisions to assure that the entire unit or units of land wilil be so
treated to achieve the objectives of the local program. Prior to issuance of any permit, the locality may
also require an applicant to submit a reasonable performance bond with surety, cash escrow, letter of
credit, any combination thereof, or such other legal arrangement acceptable to the locality, to ensure
that measures could be taken by the locality at the applicant's expense should he fail, after proper
notice, within the time specified to initiate or maintain appropriate actions which may be required of him
by the approved stormwater management plan as a result of his land-development project. If the
locality takes such action upon such failure by the applicant, the agency may collect from the applicant
for the difference should the amount of the reasonable cost of such action exceed the amount of the
security held. Within sixty days of the completion of the requirements of the approved stormwater
management plan, such bond, cash escrow, letter of credit or other legal arrangement, or the
unexpended or unobligated portion thereof, shall be refunded to the applicant or terminated. These
requirements are in addition to all other provisions of law relating to the issuance of such plans and are
not intended to otherwise affect the requirements for such plans.
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B. Notwithstanding any other provisions of this article, the following activities are exempt:

1. Permitted surface or deep mining operations and projects, or oil and gas operations and

projecis conducted under the provisions of Title 45.1,
2. Tilling, planting or harvesting of agncultural, horticultural, or forest crops;

3. Single-family residences separately built and not part of a subdivision, including additions or
modifications to existing single-family detached residential structures;

4. Land development projects that disturb less than one acre of land area; however, the
governing body of a locality which has adopted a stormwater management program may
reduce this exception to a smaller area of disturbed land or qualify the conditions under which
this exception shall apply; and

5. Linear development projects, provided that (1) less than one acre of land will be disturbed
per outfall or watershed, (i1) there will be insignificant increases in peak flow rates, and (iii) there
are no existing or anticipated flooding or erosion problems downstream of the discharge point.

§ 10.1-603.9. Approved plan required for issuance of grading, building, or other permits.

Upon the adoption of a local ordinance no grading, building or other permit shall be issued for a
property unless a stormwater management plan has been approved that is consistent with the local
program and this article and unless the applicant has certified that all land clearing, construction, land
development and drainage will be done according to the approved plan.

§ 10.1-603.10. Recovery of administrative costs.

Any locality which administers a stormwater management program may charge applicants a reasonable
fee to defray the cost of program administration, including costs associated with plan review, issuance
of permuts, periodic inspection for compliance with approved plans, and necessary enforcement,
provided that charges for such costs are not made under any other law, ordinance or program. The fee
shall not exceed an amount commensurate with the services rendered and expenses incurred or $1,000,
whichever is less.

§ 10.1-603.11. Monitoring, reports and inspections.
A. The plan-approving authority or, if a permit is issued in connection with land-disturbing activities
which involve the issuance of a grading, building, or other permit, the permit-issuing authority (i) shall

provide for periodic inspections of the installation of stormwater management measures and (ii) may
require monitoring and reports from the person responsible for carrying out the plan, to ensure
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compliance with the approved plan and to determine whether the measures required in the plan provide
effective stormwater management. The owner, occupier or operator shall be given notice of the
inspection and an opportunity to accompany the inspectors. If the permit-issuing authority or
pian-approving authority determines that there 1s a faiiure to compiy with the pian, notice shaii be served
upon the permittee or person responsible for carrying out the plan by registered or certified mail to the
address specified in the permit application or m the plan certification, or by delivery at the site of the
development activities to the agent or employee supervising such activities. Where the plan-approving
authority serves notice, a copy of the notice shall also be sent to the issuer of the permit. The notice
shall specify the measures needed to comply with the plan and shall specify the time within which such
measures shall be completed. Upon failure to comply within the time specified, the permit may be
revoked and the permittee or person responsible for carrying out the plan shall be deemed to be in
violation of this article and upon conviction shall be subject to the penalties provided by §10.1-603.14.

B. Notwithstanding subsection A of this section, the following may be applied:

1. Where a county, city, or town administers the local control program and the permit-issuing
authonty and the plan-approving authority are not within the same local government
department, the locality may designate one department to inspect, monitor, report and ensure
compliance.

2. Where a permit-issuing authonty has been established, and such authority is not vested in an
employee or officer of local government but in the commissioner of revenue or some other
person, the locality shall exercise the responsibilities of the permit-issuing authority with respect
to momtoring, reports, inspections, and enforcement unless such responsibilities are transferred
as provided for in this section.

§ 10.1-603.12. Department to review local and state agency programs.

A. The Department shall periodically conduct a comprehensive review and evaluation of the
effectiveness of each local government's and state agency's stormwater management program. The
review shall include an assessment of the extent to which the program has reduced nonpoint source
pollution and mitigated the detrimental effects of localized flooding. A summary of these reviews and
evaluations shall be submitted annually to the General Assembly.

B. If, after such a review and evaluation, a local government is found to have a program which does not
comply with the provisions of this article or regulations promulgated thereunder, the Department may
issue an order requiring that necessary corrective action be taken within a reasonably prescribed time.
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§ 16.1-603.13. Appeals of decisions of counties, cities or towns.

A. An appeai from a decision of a jocality concerning an application for approval or disapproval of a
stormwater management plan may be taken by the applicant, or any aggrieved party authorized by law,
within thirty days after the rendering of such a decision of the localiity, to the circuit court of the
jurisdiction in which the land development project is located.

B. Judicial review shall be on the record previously established and shall otherwise be in accordance
with the provisions of the Administrative Process Act (§9-6.14:1 et seq.).

§ 10.1-603.14. Penalties, injunctions and other legal actions.

Any person who violates any provision of a local ordinance or program adopted pursuant to the
authority of this article shall be guilty of a misdemeanor and shall be subject to a fine not exceeding
$1,000 or up to thirty days imprisonment for each violation or both. Such a local ordinance may also
include the following sanctions:

1. A locality operating its own program may apply to the circuit court in any jurisdiction wherein
the land lies to enjoin a violation or a threatened violation of the provisions of this article or of
the local ordinance without the necessity of showing that an adequate remedy at law does not
exist.

2. Without limiting the remedies which may be obtained in this section, a locality operating its
own program may bring a civil action against any person for violation of any ordinance or any
condition of a permit, or any provision of a local program adopted pursuant to this article. The
action may seek the imposition of a civil penalty of not more than $2,000 against the person for
each violation.

3. With the consent of any person who has violated or failed, neglected or refused to obey any
ordinance or any condition of a permit or any provision of a local program adopted pursuant to
this article, the adminustrator of the local program may provide, in an order issued by the
administrator against such person, for the payment of civil charges for violations in specific
sums, not to exceed the limit specified in subdivision 2 of this section. Such civil charges shall be
instead of any appropriate civil penalty which could be imposed under subdivision 2.

§ 10.1-603.15. Cooperation with federal and state agencies.

Localities operating their own programs and the Department are authorized to cooperate and enter into
agreements with any federal or state agency in connection with plans for stormwater management.
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Notice of Termination
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DEPARTMENT OF ENVIRONMENTAL QUALITY
WATER DIVISION
PERMIT APPLICATION FEE
EFFECTIVE JULY 1, 2002

INSTRUCTIONS
Applicants for individual Virginia Poliutant Discharge Elimination System (VPDES), Virginia Pollution
Abatement (VPA), Virginia Water Protection (VWP), Surface Water Withdrawal (SWW), and Ground
Water Withdrawal (GWW) Permits are required to pay permit application fees except farming
operations engaged in production for market. Fees are also required for registration for coverage
under General Permits except for the general permits for sewage treatment systems with discharges
of 1,000 gallons per day (GPD) or less and for Corrective Action Plans for leaking underground
storage tanks. Except for VWP permits, fees must be paid when applications for permit issuance,
reissuance or modification are submitted. Applicants for VWP permits will be notified by the DEQ of
the fee due. Applications will be considered incomplete if the proper fee is not paid and will not be
processed until the fee is received.

The permit fee schedule is included with this form. Fees for permit issuance or reissuance and for
permit modification are included. Once you have determined the fee for the type of application you
are submitting, complete this form. The original copy of the form and your check or money order
payable to "Treasurer of Virginia” should be mailed to the Department of Environmental Quality,
Receipts Control, P.O. Box 10150, Richmond, VA 23240. A copy of the form and a copy of your
check or money order should accompany the permit application. You should retain a copy for your
records. Please direct any questions regarding this form or fee payment to the DEQ Office to which

you are submitting your application.

APPLICANT NAME: £ lomtomianm sor (oo aviame (1O sSNFIN: 20-3641925

S = bz /o R T < 5 -
ADDRESS: /(357 Siuictiose, oo {oop DAYTIME PHONE: ( %3 ¥7§- 2774
Area Code

Deireass | NA 22020

FACILITY/ACTIVITY NAME: fowsr Sonsos e Moo o,

2 . ) )
LOCATION: | P b iecivp (ioonitis

TYPE OF PERMIT APPLIED FOR
(from Fee Schedule): O g

TYPE OF ACTION: New Issuance 3’\ Reissuance Modification

AMOUNT OF FEE SUBMITTED f’&’ o
(from Fee Schedule): FOC 00

EXISTING PERMIT NUMBER (if applicable), VAILH 3/ ¢5°7

DEQ OFFICE TO WHICH APPLICATION SUBMITTED (check one)

U Abingdonswro 1 Harrisonburg/VRO U Kitmarnock/KO E Woodbridge/NVRO U Lynchburg/SCRO

U RichmondPRO 1 Richmond/Headquarters [ Roanoke/WCRO Virginia Beach/TRO

FOR DEQ USE ONLY
Original Form_and Check - DEQ Accounting Office

Date: Copy of Form and Copy of Check - DEQ Regional or Permit Program Office

DC #:
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Departmen: of Conservatior. & Recreation
CONSERVING YIRGING S NATLRAL B, RECREATIONAL RESOUFRCES

FEE SCHEDULES

A. VSMP Permits. Applications for issuance of new individual VSMP permits, and for permittee
initiated major modifications that occur (and become effective) before the stated permit expiration
date. [NOTE: VSMP permittees pay an Annual Permit Maintenance Fee instead of a reapplication
fee. The permittee is billed separately by DCR for the Annual Permit Maintenance Fee.]

TYPE OF PERMIT ISSUANCE MODIFICATION
VSMP Municipal Stormwater / MS4 Individual

(Large and Medium) $21,300 $10,650

VSMP Municipal Stormwater / MS4 Individual

(Small) $2,000 $1,000

B. Registration Statements for VSMP General Permit Coverage. The fee for filing a permit
application (registration statement) for coverage under a VSMP stormwater general permit issued by

the permit issuing authority.

TYPE OF PERMIT ISSUANCE
VSMP Municipal Stormwater / MS4 General Permit (Small) $600

VSMP General / Stormwater Management - Phase I Land Clearing
("Large" Construction Activity - Sites or common plans of

development equal to or greater than 5 acres) $500
VSMP General / Stormwater Management - Phase I Land Clearing

("Small" Construction Activity - Sites or common plans of

development equal to or greater than | acre and less than 5 Acres) $300

C. Permit Maintenance Fees. The annual permit maintenance fees apply to each VSMP permit
identified below, including expired permits that have been administratively continued.

TYPE OF PERMIT MAINTENANCE
VSMP Municipal Stormwater / MS4 (Large and Medium) $3,800
VSMP Municipal Stormwater / MS4 Individual (Small) $400

VSMP General / Stormwater Management - Phase I Land Clearing
("Large" Construction Activity - Sites or common plans of
development equal to or greater than 5 acres) $0
VSMP General / Stormwater Management - Phase II Land Clearing
("Small" Construction Activity - Sites or common plans of
development equal to or greater than | acre and less than 5 Acres) $0

2ZH6V1134
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Department of Conservation 8 Reaeation
CONSERVING VIRGINIAS NATLIRAL & RECREATIONAL RESOLIRCES
VSMP General Permit Notice Of Termination -
Construction Activity Storm Water Discharges (DCR01)

(Please Type or Print All Information)

1. Construction Activity Operator

Name:

Mailing Address:

City: State: Zip: Phone:

2. Location of Construction Activity

Name:

Address:

City: State: Zip:

If street address unavailable: Latitude Longitude

3. VSMP Storm Water General Permit Number:

4. The Reason for Terminating Coverage Under the General Permit (Note: The construction activity operator may only
submit a Notice of Termination after one or more of the conditions below have been met):

(J Final stabilization has been achieved on all portions of the site for which the operator is responsible;
1 Another operator has assumed control over all areas of the site that have not been finally stabilized;
a Coverage under an alternative VPDES or VSMP permit has been obtained; or
d

For residential construction only, temporary stabilization has been completed and the residence has been
transferred to the homeowner.

NOTE: The Notice of Termination must be submitted within 30 days of one of the above conditions being met.
Authorization to discharge terminates seven (7) days after the Notice of Termination is submitted. For the purposes of
this permit, a Notice of Termination that is mailed is considered to be submitted once it is postmarked.

5. Certification:
"I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in
accordance with a system designed to assure that qualified personnel properly gather and evaluate the information submitted.
Based on my inquiry of the person or persons who manage the system or those persons directly responsible for gathering the
information, the information submitted is to the best of my knowledge and belief true, accurate, and complete. | am aware that
there are significant penaities for submitting false information including the possibility of fine and imprisonment for knowing

violations."
Print Name: Title:
Signature: Date:

(Please sign in INK. The person signing this form must be associated with the operator identified in Item #1 above.)

For Department of Conservation and Recreation Use Only

Accepted/Not Accepted by: Date:

(DCR 199-147) (09/04) 2H6V1135
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Department of Conser vation & Recreation
CONSERVING VIRCGINIAS NATLRAL & RECREATIONAL RESOURCES

INSTRUCTIONS for FORM DCR:199-147
VSMP General Permit Notice Of Termination - Construction Activity Storm Water Discharges

General

A VSMP General Permit Notice of Termination must be
submitted when an operator no longer wishes to be covered
under a VSMP General Permit for Storm Water Discharges
From Construction Activities.

Section 1 Activity Operator Information

Give the legal name of the person, firm, public organization,
or any other entity that was issued the general permit for the
site described in this Notice of Termination. Do not use a
colloguial name. Enter the complete address and phone
number of the operator.

Section 2 Activity Location Information

Enter the activity's official name and complete street
address, including city, state and ZIP code. If the activity or
site lacks a street address, indicate the latitude and fongitude
to the nearest 15 seconds of the approximate center of the
site.

Section 3 Permit Information
Enter the existing VSMP Storm Water General Permit
number assigned to the activity or site identified in Section 1.

Section 4 Reason for Termination

Check the appropriate statement indicating the reason for
submitting this Notice of Termination. The Notice of
Termination may only be submitted after one or more of the
following conditions have been met:

1. Final stabilization has been achieved on all portions
of the site for which the operator is responsible;

2. Another operator has assumed control over all areas
of the site that have not been finally stabilized;

3. Coverage under an alternative VPDES or VSMP
permit has been obtained; or

4. For residential construction only, temporary
stabilization has been completed and the residence has
been transferred to the homeowner.

The Notice of Termination must be submitted within 30
days of one of the above conditions being met

Authorization to discharge terminates seven (7) days after
the Notice of Termination is submitted. For the purposes of
this permit, a Notice of Termination that is mailed is
considered to be submitted once it is postmarked.

Section 5 Certification
State statutes provide for severe penalties for submitting
false information on this Notice of Termination.

State regulations require this Notice of Termination to be
signed as follows:

For a corporation: by a responsible corporate officer.
For the purpose of this section, a responsible corporate
officer means: (1) A president, secretary, treasurer, or vice-
president of the corporation in charge of a principal
business function, or any other person who performs
similar policy- or decision-making functions for the
corporation, or (2) the manager of one or more
manufacturing, production, or operating facilities provided
the manager is authorized to make management decisions
which govern the operation of the regulated facility
including having the explicit or implicit duty of making major
capital investment recommendations, and initiating and
directing other comprehensive measures to assure long
term environmental compliance with environmental taws
and regulations; the manager can ensure that the
necessary systems are established or actions taken to
gather complete and accurate information for permit
application requirements; and where authority to sign
documents has been assigned or delegated to the
manager in accordance with corporate procedures; [Note:
if the title of the individual signing this form is "Plant
Manager”, submit a written verification that the
authority to sign documents has been assigned or
delegated to the manager in accordance with corporate
procedures],

For a partnership or sole proprietorship: by a general
partner or the proprietor; or

For a municipality, state, Federal, or other public facility:
by either a principal executive officer or ranking elected
official.

The Department of Conservation and Recreation reserves the right to request additional information not directly

addressed by the registration statement if_in its discretion, a facility or operation poses a potential impact on water

(DCR 199-147) (09/04)

quality.
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General

A Registration Statement must be submitted when an operator makes
splication to the Department of Conservation and Recreation for
.overage under the General VSMP Permit for Stormwater Discharges
From Construction Activities.

Section 1 Activity Operator information

For the purposes of this general permit, "Operator" means any person,
company, corporation, partnership, etc., associated with a construction
project that meets either of the following two criteria: (1) has direct
operational control over construction plans and specifications, including
the ability to make modifications to those plans and specifications; or (2)
has day-to-day operationat controi of those activities at a project which are
necessary to ensure compliance with a stormwater pollution prevention
plan for the siie or other permit conditions (e.g., they are authorized to
direct workers at a site to carry out activities required by the stormwater
pollution prevention plan or comply with other permit conditions). The
entities who are considered operators will commonly consist of the owner
or developer of a project (the party with control of project specifications)
and the general contractor (the party with day to day operational controf of
the activities at the project site which are necessary to ensure compliance
with the permit). Contractors and subcontractors who are under the
general supervision of the general contractor are not considered operators
and would not need to submit a registration statement. Give the legal
name of the operator, do not use a cofloquial name. Enter the complete
address and phone number of the operator. The permit will be issued
to this operator.

Section 2 Activity Location Information

Enter the activity's official name and complete street address, including
city, state and ZIP code. If the site lacks a street address, enter the
latitude and longitude to the nearest 15 seconds of the approximate
center of the site.

Offsite Support Activities
The general permit may be used to authorize stormwater discharges from
activities that are located away from the construction site (e.g., concrete or
asphait batch plants, equipment staging yards, material storage areas,
~xcavated material disposal areas, borrow areas) provided that they meet
e following criteria: (1) The support activity is directly related to a
construction site that is required to have VSMP permit coverage for
discharges of stormwater associated with construction activity, (2) The
support activity is not a commercial operation serving multiple unrelated
construction projects by different operators, and does not operate beyond
the completion of the construction activity at the last construction project it
supporits; and (3) Appropriate controls and measures are identified in a
stormwater pollution prevention plan covering the discharges from the
support activity areas.

Provide the information required for each offsite support activity
seeking coverage. Support activities located off site are not required to be
covered under this general permit. Discharges of stormwater from offsite
support activities may be authorized under another VSMP permit. Where
stormwater discharges from offsite support activities are not authorized
under this general permit, the land area of the offsite support activity need
not be included in determining the total land disturbance acreage of the
activity seeking general permit coverage.

Section 3 Legal Status

Indicate the appropriate legal status of the operator of the site.

Section 4 Nature of the Construction Project

Examples: commercial, residential, agricultural, oil and gas, etc.

Section 5 Name of Receiving Water(s)

Enter the name of the receiving water(s) for all stormwater

discharge(s), including any stormwater discharges from offsite support
activities to be covered under the permit.

Section & Name of MS4 Operator

If the stormwater is discharged through a municipal separate storm sewer
system {(MS4), enter the name of the operator of the MS4.

Section 7 Estimated Project Start Date

Enter the date project is projected to start.

Estimated Project Completion Date

=nter the estimated project compietion date.

2ction 8 Total Land Area of the Development

2H6V1137

INSTRUCTIONS for FORM DCR 139-146
VSMP General Permit Registration Statement - Construction Activity Stormwater Discharges

Enter the total area (lo the nearest 1/4 acre) of the development (meaning
the total acreage of the larger common plan of development or sale}
Include the acreage of any offsite support aclivities to be covered under
the permit

Estimated Acres to be Disturbed

Enter an estimate of the total number of acres of the site {to the nearest
1/4 acre) on which soil will be disturbed.

Section 9 Larger Common Plan of Development or Sale

Indicate if the area tc be disturbed by the conslruction activity is part of
a larger common plan of development or sale.

Section 10 Map

Attach a topographic map or other map which clearly shows the location
of the construction activity, the area {o be distuibed, and the receiving
stream(s) for the stormwater discharge(s), including any offsite support

* activities to be covered under the permit.

Section 11 Location of Pollution Prevention Plan (SWPPP)

A stormwater pollution prevention plan (SWPPP) must be prepared in
accordance with the requirements of the General VSMP Permit for
Discharges of Stormwater from Construction Activities prior_to submiitting
this Registration Statement. Give the location where the stormwater
pollution prevention plan for the site may be viewed, and the name and
phone number of a contact person. The contact person should be a
person knowledgeable in the principles and practice of erosion and
sediment controls, such as a licensed professional engineer,
Responsible Land Disturber (RLD), or other knowledgeable person who
(i) holds a cedificate of competence from the board in the area of
project inspection; or {ii} is enrolled in the board's training program for
project inspection or combined administrator and successfully
completes such program within one year of enroliment.

Section 12 Permanent BMPs That Will Be Installed

Attach a list of the permanent BMPs (both structural and non-structural)
that will be installed at the construction site. For each BMP, include the
following information:

(a) Type of BMP to be installed

(b} Geographic location { county - State Hydrologic Unit Code)

{c) Waterbody the BMP will discharge into

(d) Number of acres that will be treated (to the nearest quarter acre)

Section 13 Certification

The operator identified in Section 1 of this Registration Statement is
responsible for certifying and submitting this Registration
Statement. Please sign the form in INK. State statutes provide for
severe penaities for submitting false information on this Registration
Statement. State regulations require this Registration Statement to be
signed as follows:

For a corporation: by a responsible corporate officer. For the
purpose of this section, a responsible corparate officer means: (1) A
president, secretary, treasurer, or vice-president of the corporation in
charge of a principal business function, or any other person who
performs similar policy- or decision-making functions for the corporation,
or (2) the manager of one or more manufacturing, production, or
operating facilities provided the manager is authorized to make
management decisions which govern the operation of the regulated
facility including having the expilicit or implicit duty of making major
capital investment recommendations, and initiating and directing other
comprehensive measures to assure long term environmental
compliance with environmental laws and regulations; the manager can
ensure that the necessary systems are established or actions taken to
gather complete and accurate information for permit application
requirements; and where authority to sign documents has been
assigned or delegated to the manager in accordance with corporate
procedures; [Note: if the title of the individual signing this form is
"Plant Manager", submit a written verification that the authority to
sign documents has been assigned or delegated to the manager in
accordance with corporate procedures],

For a partnership or sole proprietorship: by a general partrer or the
proprietor; or

For a municipality, state, Federal, or other public facility: by either a
principal executive officer or ranking elected official

The Department of Conservation and Recreation reserves the right to request additional information not directly addressed by the

Registration Statement if, in its discretion, a facility or operation poses a potential impact on water quality.
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VPDES General Permit Registration Statement - Construction Activity Storm Water Discharges (VAR10)

(Please Type or Print All Information)
1. Construction Activity Operator (NOTE: The permit will be issued to this operator, and the Certification in ltem #13 must be signed
by the appropriate person associated W/th this operator [see the lnS[FU(,[lunS])

Name: ’\ Mooy Ao ,/ TS C Lyt (f( ’

Mailing Address.  / {+ 59 T Dpgpaecaé Do (QL i
State N zip {201 Phone 6 3-37%- 271294

City: ’;\Eit P E5S
2. Location of Constructlon Activity ‘
Name: _ V“" 3\/7F~’UNJ T 41 Sl NFRA i

Address: [(¢55 T SM-‘:L‘L iy Diecie Loop

City: Ic)“*‘ PaAE s State: - Zipp 2rdie (s

If street address unavailable: Latitude Longitude
Location of all Offsite Support Activities to be Covered Under the Permit

Narne: rJ/’/-V

Address:”
City: State: Zip: 2H6V1138
If street address unavailable: Latitude Longitude

3. Status: Federal (0 State O Public O Private B (Check one only)
4. The Nature of the Construction Project (e.g., commercial, industrial, residential, agricuitural, oil and gas, etc.):

(Z@S- e

< ’ P
5. Name of the Receiving Water(s): o e s Cﬁ&f?‘UV—
6. If the Discharge is Through a Municipal Separate Storm Sewer System (MS4), the Name of the Municipal Operator of the

Storm Sewer: i) / A

Zec | Estimated Project Completion Date: /i (] 2007

7 Estimated Project Start Date: \Ju LEf

Ac

8. Total Land Area of Development (to the nearest quarter acre): 2 5’

Estimated Area to be Disturbed (to the nearest quarter acre): (35 75 4L
9. Is the area to be disturbed by the construction activity part of a larger common plan of development or sale? ves& Nol

10. Map: Aftach a topographic map or other map which clearly shows the location of the construction activity, the area to be disturbed
{including offsite support activities), and the receiving stream(s) for the storm water discharge(s).

NOTE: A storm water pollution prevention plan (SWPPP) must be prepared in accordance with the requirements of the General

VPDES Permit for Discharges of Storm Water from Construction Activities prior to submitting this Registration Statement. By

signing this Registration Statement you are certifying that the SWPPP has been prepared.

11. Location Where the SWPPP May be Viewed, and the Name and Phone Number of a Contact Person: (NOTE: The contact
person shouid be a person knowledgeabie in the principles and practice of erasion and sediment conltrals, such as a licensed
professional engineer, Responsible Land Disturber (RLD), or other knowledgeable person who possesses the skills to assess
conditions at the canstruction site that could impact storm water quality)

Location of SWPPP: Fout SemSe.t. 16553 RW_LL;AL, E YL éw , Blaceimss NA 2wt
Contact Person Name: ~dowrs Sn 1051 Phone Number: 1¢%-%7% - '2774
12. Permanent BMPs: Attach a list of permanent BMPs (both structural and non-structural) that will be installed at the construction site.

For each BMP, include the following information: (a) Type of BMP to be instalied; (b) Geographic location (county - State Hydrologic
Unit Code); (c) Waterbody the BMP will discharge into; and, (d) Number of acres that will be treated (to the nearest quarter acre).

13. Certification: "I certify under penalty of law that this document and all attachments were prepared under my direction or supervision
in accordance with a system designed to assure that qualified personnel properly gather and evaiuate the information submitted.
Based on my inquiry of the person or persons who manage the system or those persons directly responsible for gathering the
information, the information submitted is to the best of my knowledge and belief true, accurate, and complete. t am aware that there
are significant penalties for submitting false information including the possibility of fine and imprisonment for knowing violations

Print Name: __3 g ha) S. 5N:/J6/K Title: D//{, /) én/ﬂf
Date: A’/ 1/ 0+

signing this form must be associated with the operétor identified in Item #1 above.)

Signature:

T
For Depariment’-é Environmentai Quaiity Use Only DEQ-WATER FORM SWGP-VAR10-RS (07/04)
Date:

Accepted/Not Accepted by:

Topo Water Body Rasin Class Section Special Standards -




FOUR SEASONS BMP FACILITIES:

PHASE 4 SECTION 1: EXTENDED DETENTION DRY POND,
BMP COVERAGE PROVIDED FOCR 120.86 ACRES

PHASE 6 SECTION 1: 2-EXTENDED DETENTION DRY PONDS
BMP COVERAGE PROVIDED FOR 80.9 ACRES
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BMP # 1

BMP # 2

BMP # 3

BMP # 4

VSMP General Permit (DCR01)- Permanent BMP Information

Construction Activity Operator: K. Hovnanian Homes of Virginia
Project Name: Four Season-Historic Yirginia, Phase 6 Section 1
(a) Type of (b) Geographic © Waterbody
BMP to be Location BMP will discharge to

Instalied {(County HUC code

#

(d) Total Acres
treated by BMP
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Here were the $ 500.00 Check copy go’s
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Exhibit C



Record of L.and Disturbance
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SWPPP Record of Land Disturbance

Date
Location (Attach a map showing location of activity) Land Land Stabilization
Disturbance | Disturbance Measure
Start End Impiemented
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SWPPP Record of Land Disturbance

Date
Location (Attach a map showing location of activity) Land Land Stabilization
Disturbance | Disturbance Measure
End Implemented

Start
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SWPPP Record of Land Disturbance

Date
Location {Attach a map showing location of activity) Land Land Stabilization
Disturbance | Disturbance Measure
Start End Implemented
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SWPPP Record of Land Disturbance

Date
Location (Attach a map showing location of activity) Land Land Stabilization
Disturbance | Disturbance Measure
Start End Implemented

2H6V 1147
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Exhibit D



Record of Inspections
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Exhibit E



Record of Contractor Certification
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December 8 2005

Historic Virginia Four Scasons
Storin Water Pollution Prevention Plan

‘ontractor Certification

L ) B wWiiwo &u a

“] certify under penalty of law that | understand the terms and conditions of this Virginia

T oy

Poliutant Discharge Elimination System (VPDES) general permit that authorizes the storm

water discharges from the construction activity identified as part of this certification.”

Site: Four Scasons- Four Seasons Dr, SSOF, Ph 2 Sec 2 Outfall, Ph 4 Sec 1 Qutfall, Ph 7

Sec 1 SWNM, Ph 8 Sec 1 SWM, Rec Center (aka Ph 1 Sec 2), Ph 2 Sec 1, Ph 2 See 2, Ph 3 Sec
1,Ph4Sccl,Ph5Secl,Ph5Sec2,Ph6Secl,Ph7Secl,& Ph8Secl™*The

acknowledement / exccution of this Contractor’s Certification Form by the Contractor is only

valid while this Contractor is active onsite performing earthwork and grading o the extent as

conditioned in the {ully executed Agreement’s Scope of Work between the Contractor and the

Developer and/or Applicant for Work performed on the above referenced projects. Developer

will supply a full copy of permit to the contractor.

Note: The Developer is the party that 1s ulimately responsible for this permit and that the

Contractor acknowledges that the Developer will document the inspections and perform the

paperwork required for the permit with the input from the appropriate WAH, Inc. site

supcrintendent.

Contractor #

Name: David M. Speed

Title: V.P. Engineering

Firm: Name: | William A. Hazel, Inc.

Address: | 4305 Hazel Park Court
P.O. Box 600
Chantilly, VA 20151
Teleplone: | 703-378-8300 Fax 703-378-7623
Date: December 08, 2005
Signature: * A f/

Storm Water Pollution Prevention Plan
Prince William County Plan No.

b 2 A HEPS.
s AP 410~ [,2,345,6,12, 2.2,

3,415, 54,610,711
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Exhibit F



Authorized Representative Letter to DCR
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Exhibit G



Wetland Permit Information
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FOUR SEASONS IN HISTORIC VIRGINIA
FLOODPLAIN STUDY
FOR

COUNTY OF PRINCE WILLIAM

Plan # 01-00031
Project # 010488
Project Name - FOUR SEASONS IN HISTORIC VA.

PREPARED FOR:

K. HOVNANIAN AT PC HOMES

PREPARED: JULY 2000
REVISED: SEPTEMBER 2002

PREPARED BY:

christopher consultants, Itd.
9900 Main Street
Suite 400
Fairfax, Virginia 220 YDA By

WUEALTH o

%T( KILBY
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SECTION 1

FLOODPLAIN STUDY NARRATIVE
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Introduction

Four Seasons in Historic Virginia is located northeast of the intersection between
I-95 and Rt. 234. Quad sheets 8189, 8190, 8289 and 8290. The project consists of
1500 residential units, a recreational center, infrasiructure improvements, and
private roads. The Four Seasons project is bounded to the north by Powells Creek.
Two drainage areas within this study drain to Powells Creek. A floodplain study,
sealed in December 1988, was conducted for Powells Creek by Dewberry and
Davis. Runoff leaves the property by way of only one other outlet, a double box
culvert running under [-95. An aerial topographic survey and a land title survey
were both conducted by Odyssey and Associates, Inc., in March of 1999, and were
both utilized in this study. Also, a field topographic survey of an area downstream
of the subject property and just beyond a double box culvert under 1-95 was
provided by christopher consultants, Itd. in February of 2000.

The current floodplain study we have prepared is based on peak flows. Ultimate
development conditions, based on current zoning, were assumed offsite and used
in conjunction with the onsite development conditions as shown on the Four
Seasons Preliminary Plan (PWC#00-00206) to develop the hydrologic model.
Additionally, Pond 4 (as referenced in the Preliminary Plan) has been included in
the current model as final design for such has been completed and is currently
being submitted as part of the Four Seasons Drive Phase 1B Plan (PWC# 00-
00383). A pond has also been added to Watershed 3, of which design has been
completed, and is being submitted as part of the Four Seasons Phase 4, Section 1,
plan (PWC #02-00584).

This study also shows the final RPA alignment. The RPA is based on the
delineation shown on the Preliminary PASA (PWCO#95-0311 SD PA, approved
May 16, 1995) provided by Wetlands Studies and Solutions. It has been modified
using the 2’ contour interval aerial topography that was developed for this site.
The Preliminary PASA utilized the 5’ contour interval aerial topography provided
by Prince William County.
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Hydrology

Divides of the drainage areas to be included in this study were determined using
the aerial survey obtained from Odyssey and Associates, and Prince William
County Topographic Maps. PWC Topographic Maps had to be utilized because of
the lack of aerial in some offsite areas. The PWC Topographic Maps were not
used solely because of the greater level of precision shown on the aerial.

The time of concentraticn for all drainage areas within this study, except
Watershed 3, were calculated by the SCS TR-55 method. 100’ of sheet flow was
assumed in all calculations. The computations have been included in this report.
The time of concentration for Watershed 3 was taken from PWC# 02-00584. The
flow paths for each subarea are shown on the schematic included in this report.

Per PWC DCSM (for drainage areas larger than 200 acres), the Soil Conservation
Service TR-55 Method was used to estimate peak flows for all runoff routed into
the double box culvert under 1-95. Within this report, the drainage areas feeding
into this culvert are refered to as WS 1, WS 4-1, WS 4-2, and 1-95 runoff,
respectively. In determining the pre-development RCN’s, the soils and offsite
zoning contained within these drainage areas, obtained from the online Prince
William County Mapper, were overlaid along with the current onsite conditions
onto the drainage areas. In determining the post-development RCN’s, the current
onsite conditions overlay was replaced by the layout shown in the Four Seasons
Preliminary Plan (PWC #00-00206). To classify soils according to the TR-55
classification the Soil Survey of Prince William County. Virginia by the Soil
Conservation Service, issued August 1989, was used. In both calculations,
ultimate development conditions were assumed offsite. Pond 2 software was used
to develop a routing table for the pond contained within WS 4-2. A Schematic was
developed to show the drainage area, RCN, Tc, and channel length for each
subarea and is included i this report. This schematic was then used to input the
data for the TR-55 runs. TR-55 was used to develop the 100-yr flood hydrographs
for each drainage area. A composite 100-yr storm event hydrograph was produced
in Excel and is included in this report. This composite hydrograph was developed
by adjusting each of the subarea hydrographs timeline by there corresponding
travel time to the outlet point (the inlet of the double box culvert under [-95) and
then adding the resulting hydrographs.
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The Rational Method was used to compute peak fiows for the 2 drzinage areas
within this study dumping into Powells Cresk. Within this report, these drainage
areas are refered to as WS 2 and WS 3, respectfully. In determining the pre-
development CN’s, offsite zoning, obtained from the online Prince William
County Mapper, was overlaid along with current onsite conditions onto the
drainage areas. In determining the post-development CN’s, the current onsite
conditions overlay was replaced by the iayout shown in the Four Seasons
Preliminary Plan (PWC #00-00206). In both calculations, ultimate development
conditions were assumed offsite. Once the Tc¢’s were calculated, rainfall intensities
for the 100 year storm were then determined using exhibit 5 in Section 700 of the
PWC DCSM. Q was then calculated per PWC DCSM Rational Method Equation.
The computations and results have been included in this report. A Schematic was
developed to show the areas, CN, Tc, and channel lengths and has been included
in this report.
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Hydraulics

A field investigation was conducted to determine the tyy'cal channel geometry and
roughness coefficents for the channel and overbanks. These values were submitie:
to the county and an approval letter, dated April 11, 2000, was cbtained from
Oscar Guzman of Prince William County Watershed Managemernt. This ietter has
been included in the report and plans.

The entire study was modeled in the Boss software package. The input was
entered in Boss’s HEC-2 module. Cross sections, perpendicular to the flowlines,
were cut from the topographical map obtained from Odyssey and Associates aerial
survey. These sections were taken at 100 ft intervals along the floodplain reach
with location adjustments being made as deemed necessary. These sections were
then altered to include the channel geometry as observed in the field. The
approved roughness coefficients were input into the HEC-2 model. The double
box culvert running under I-95 was modeled using Boss’s Special Culvert
submodule. The pond previously mentioned was simplified by modeling it using
Boss’s Special Culvert submodule and restricting the water surface elevation by
inputing a rating table at the cross section representing the breast of the dam. The
Special Culvert input parameters are detailed in the output included in this report.
All HEC-2 input files have been included on disk, per PWC DCSM.
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L SR P

All normal depth calculations were performed in Boss’s HydroCale nedule and
the resuits have been included in this report and the plans.

In the analyvsis, peak flows at the outlet points were use ! for the entire reach for
WS 2. Peak flow to the Watershed 3 pond was determined and routed through the
pond. All pond flows and routings are included in this booklet, and are taken from
PWC#02-00584. The 100-vr outflow from the pond was then added to the i 00-yr
flow from the rest of the watershed to arrive at a conservative discharge at the base
of the channel. Peak flow tor WS 4 was reduced just upstream of the point where
the flow from WS 1 is routed into WS 4. By way of a rating table, the designed
100-yr storm event water surface elevation (as shown in Four Seasons Drive Phase
1B Plan-PWC# 00-00383) for the pond in subarea WS 4-2 was held. Upstream of
the breast of the dam the flow was increased to the peak flow for subarea WS 4-2
Peak flow for WS 1 was reduced just upstream of the outlet point for the runoff
from [-95 that is being routed onto the property.

The 100-year water surface calculations were performed using Boss’s HEC-2
module. The HEC-2 analysis was run directly from the previously mentioned
HEC-2 input files. The resulting water surface elevation was plotted on the cross
sections with the “Boss” software. The resulting water surface was profiled with
the “Boss” software. The resulting floodplain has mapped on the aerial
topographical map with Boss’s floodplain mapping module. Detailed reports of all
input and analysis results, produced by the Boss software, have been included in
this booklet.
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SECTION 11

SITE SCHEMATIC
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FOUR SEASONS PRE-DEVELOPMEK §
WATERSHED SCHEMATIC
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FOUR SEASONS AREA ZONING
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AREA SOILS MAP
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SYMBOL

14A

16A

18C

18D

I8E

39B3
39C3
42B
47B
47¢C

47D

HYDROLOGIC SOILS

NAME YDROLOGIC SOIL GROU?

CODURUS LOAM

COMUS LOAM

DELANCO FINE SANDY LOAM
DUMFRIES SANDY LOAM
DUMFRIES SANDY LOAM
DUMFRIES SANDY LOAM
ELSINBORO SANDY LOAM
GLENELG-BUCKHALL COMPLEX
HATBORO SILT LOAM
HATBORO-CODURUS COMPLEX
LUNT LOAM

LUNT LOAM

MARR VERY FINE SANDY LOAM
MARUMSCO LOAM
MINNIEVILLE CLAY LOAM
MINNIEVILLE CLAY LOAM
NEABSCO-QUANTICO COMPLEX
QUANTICO SANDY LOAM
QUANTICO SANDY LOAM

QUANTICO SANDY LOAM

C

B
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RATIONAL METHOD
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QL <k TR-55 Ver.5.4¢ S/N:
Executed: 11:21:02 04-19-2000 c:\Lr55 PRE2.TCT

PRE DEVELOFMENT WATERSHED 2

Tc COMPUTATIONS FOR: WATERSHED 2

SHEET FLOW (Applicable to Tc only)

Segment 1ID AB
Surface description Wooded
Manning’s roughness coeff., n 0.4000
Flow length, L (total < or = 300) ft 100.0
Two-yr 24-hr rainfall, P2 in 7.800
Land slope, s ft/ft 0.0500
0.8
.007 * (n*L)
T = - eemmmmm o= hrs 0.16 = 0.16
0.5 0.4
b2 * 5
SHALLOW CONCENTRATED FLOW
Segment ID _ BC
Surface (paved or unpaved)? Unpaved
Flow length, L ft 720.0
Watercourse slope, s ft/ft 0.0500
0.5
Avg.V = C(Csf * (s) ft/s 3.6078
where: Unpaved Csf = 16.1345
Paved Csf = 20.3282
T =1L / (3600*V) hrs 0.06 = 0.06
CHANNEL FLOW
Segment 1D D DE
Cross Sectional Flow Area, a sqg.ft 1.00 1.00
Wetted perimeter, Pw ft 3.00 3.00
Hydraulic radius, r = a/Pw ft 0.333 0.333
Channel slope, s fr/fc 0.0420 0.0280
Manning’s roughness coeff., n 0.0350 0.0330
2/3 1/2
1.49 * r * s
Vs ;e m e r oo o - - ft/s 4.1943 3.0734
n
Flow length, L ft 1180 1800
T =1L/ (3600%*V) hrs 0.08 0.16 = 0.24
TOTAL TIME (hrs) 0.46
2H6V1173



- (uick TR-55 Ver.5.46 S/N:
Executed: 11:21:02 04-19-2000 c:\tr535\PRE2.TCT

SUMMARY SHEET FOR Tc or Tt COMPUIATIONS
{(solved for Time using TR-55 Methods)

PRE DEVELOPMENT WATERSHED 2

Subarea descr. Tc or Tt Time (hrs)

WATERSHED 2 Tc 0.46
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Quick TR-55 Ver.5.4¢ S/
Executed: 11:21:14 04-.9-2900 c:\tr55\PRE3.TCT

PRE DEVELOPMENT WATERSHED 3

Tc COMPUTATIONS FOR: WATERSHED 3

SHEET FLOW (Applicable to Tc only)

Segment ID AR
Surface description Wooded
Manning’s roughness cceff., n 0.4000
Flow length, L (total < or = 300) ft 100.0
Two-yr 24-hr rainfall, P2 in 7.800
Land slope, s ft/ft 0.0700
0.8
.007 * (n*L) ‘
T = —--ccememmmao - hrs 0.14 = 0.14
0.5 0.4
P2 * s
SHALLOW CONCENTRATED FLOW
Segment ID BC
Surface (paved or unpaved)? Unpaved
Flow length; L ft 1020.0
Watercourse slope, s ft/ft 0.0760
0.5
Avg.V = (Csf =* {s) fr/s 4.4480
where: Unpaved Csf = 16.1345

Paved Cst = 20.3282

T = L / (3600%V) hrs 0.06 = 0.06

CHANNEL FLOW

Segment 1D D DE

Cross Sectional Flow Area, a sg.ft 4.00 4.00

Wetted perimeter, Pw fr 6.00 6.00

Hydraulic radius, r = a/Pw ft 0.667 0.667

Channel slope, s ft/fc 0.0330 0.0190

Manning’s roughness coeff., n 0.0500 0.0450

2/3 1/2
1.49 * r * s
V= —om e o ft/s 4.1312 3.4830
n

Flow length, L ft 840 2240

T =L / (3600*V) hrs 0.06 + 0.18 = 0.24
TOTAL TIME (hrs) 0.44
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‘Quick TR-55 Ver.5.46 S/H:
Executed: 11:21:14 04-79-2000 C:\Lr55\PRE2.TCT

SUMMARY SHZET FOR Tc or Tt COMPUTATIONS
{Solved for Time using TR-55 Methods)

PRE DEVELOPMENT WATERSHED 3

Subarea descr. Tc or Tt Time (hrs)

WATERSHED 3 Tc : 0.44
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-3 DEVELOPMENT

Q=C*C*1*A

WS#2
A c C 1
Wooded + Brush  73.64 0.35 1.25 5.50
Q = 177.20
WS #3
A c G 1
Wooded + Brush ~ 147.04  0.35 1.25 5.60
Q= 360.25

NOTE: Rational Formula per DCSM of PWC

PROJECT. FOUR SEASONS

IN HISTORIC VA
TASK: FLOODPLAIN STUDY
ENGINEER: DAVID MAXWELL
DATE: APRIL 10, 2000
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54 04-19-200" s \NETE5\POST2 . TCY

N\

POST DEVELOPMENT WATERSHED

Tc COMPUTATIONS FCOR: WATERSHED 2

SHEET FLCW (Applicable to Tc only)

Segment 1D AB
Surface description Wooded
Manning’s roughness coeff., n 0.4000
Flow length, L (total < or = 300) ft 100.0
Two-yr 24-hr rainfall, P2 in 7.800
Land slope, s ft/ft 0.0540
0.8

.007 * (n*L)

T = coommemm oo - hrs 0.15 = 0.15
0.5 0.4
P2 * s

SHALLOW CONCENTRATED FLOW

Segment ID BC

Surface (paved or unpaved)? Unpaved

Flow length, L ft 760.0

Watercourse slope, s ft/ft 0.0540
0.5

Avg.V = Csf * (s) ft/s 3.7493

where: Unpaved Csf = 16.1345

Paved Csf = 20.3282

T =L / (3600*V) hrs 0.086 = 0.06

Segment ID CD DE

Cross Sectional Flow Area, a sqg.ft 1.00 1.00

Wetted perimeter, Pw ft 3.00 3.00

Hydraulic radius, r = a/Pw ft 0.333 0.333

Channel slope, s fr/ft 0.0360 0.0290

Manning’s roughness coeff., n 0.0350 0.0390

2/3 1/2
1.49 * r * IS]
R ft/s 3.8832 3.1278
n

Flow length, L fr 840 2100

T =L / (3600*V) hrs 0.06 + 0.19 = 0.25
TOTAL TIME (hrs) 0.46
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Quick TR-55 Ver.5.46 S/N:
Executed: 11:29:54 04-18-2000 c:\trEs\FOST2.TJ27T

SUMMARY SHEET FOR Tc¢ or Tt COMPUTATIONS
{Solved for Time using TR-%% Methods)

POST DEVELOPMENT WATERSHED 2

Subarea descr. Tc or Tt Time (hrs)

WATERSHED 2 Tc 0.4¢6
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POST DEVE. v BAENT

WS #2 PROJECT: FOUR SEASONS
IN HISTORIC VA
TASK: FLOODPLAIN STUDY

Q=C;,*"C*I"A ENGINEER: ROBERT BUTLER
DATE: SEPTEMBER, 2002

WEIGHTED AVG OF C

A c Weignt Ci=125
Rd + Lot 2562 0.65 16.653 C=047
Open Sp 0.4 0.35 0.14 | =550
Waooded 44 .48 0.35 15.561 A=7215
Ponds 1.37 1.00 1.37
Easemts 0.13 0.35 0.0455
Q = 232.17
71.98 33.7695
C = 0.47

WS #3

Time of concentration taken from PWC# 02-00584, and is a conservative estimate.

WEIGHTED AVG OF C

To Pond
A c Weight Tc =10 min.
Rd + Lot 45 4 0.65 29.51 C,=125
Open sp 23.28 0.35 8.148 C =054
Wooded 42 51 0.35 14.8785 i =81
Ponds 1.27 1.00 1.27 A=1439
Easemts 1.7 0.35 0.595
Cem 0.19 035 0.0665
Rec 4.47 0.80 3.576 Q= 789.64
Offsite 25.08 0.80 20.064
143.9 78.108
C = 0.54

2H6V1180



Uncontroiled

Tc =10 min.
A c Veight Ci=125
Rd + Lot 97 0.85 6.305 C=0488
Wooded 11.82 0.35 4,137 [ =81
A=2152
21.52 10.442
C = 0.498 Q = 108.53

Notes:
Uncontrolied Peak + Peak Release from Pond = Flow to Powell's Creek

108.53 + 375.84 =484.37cfs
(Conservative method based on flows.)

Peak Release from Pand Taken from PWC Plan # 02-00584. See excerpts on following page.
Pond Routings from PWC # 02-00584 are shown on the following pages.

Flow for Post-development without the pond = 789.64 + 108.53 = 898.17 cfs
{Conservative Method)

SH6V1181



P:\Projects\39-33-07\~Current\C-4416\28-Inflow-Hydro DWG, 09/30/2002 11:46:25 AM, christopher consultants

A= 143.9 5.1 AC @ 59

DRAINAGE TO POND C= 054197 266 AC @ 35
UNIT HYDROGRAPH — Te=I0 min
2-TR 0-TR J0O-TR SDF.
CF= 1.0 C= 1.0 Cf= 1.25

Ty T (mm)| [1 (i) @ (efs)| |1 (i) @ (cps) | |1 (inbr) @ (cFs)
0000 O 0 0.00 0 0.00 0 0.00
0083 5 257  200.43 3925 25347 3686 35875
0167 10 460  358.75 5a2 46170 810  789.64
0250 15 3.40 26516 453 - 353.29 647  630.74
0333 20 236 184.06 344  244.89 444 43284
0417 25 182 141.94 243 18a5l 350  341.20
0500 30 143 116.20 laq  155.20 286 2788
0583 35 .25 a7.49 67 130.24 243 23689
0667 40 1.06 82.67 1.4l 109.97 217 2155
0.750 45 0.9l 70.97 121 a4.37 a3 18815
0833 50 078  60.83 Lo4 8Ll 178 (7353
oar7 5 - 064 538 oaz 7175 167 162.80
1000 60 060  46.79 080  62.39 (586  154.03
1083 65 055  42.89 073  ©56.93 145 14136
f167 70 050 3899 067 52.25 132 12868
1250 7% 045 3510 060  46.79 119 160!
1333 80 0.40  31.20 053 4133 105  102.36
| 417 85 035  27.30 047  36.66 092  89.69
1500 Q0 030  23.40 0.40 3120 079  77.0l
583 95 025 1950 033 2574 066 6434
L667 100 020 1560 027 2106 063 567
750 105 0.15 I1.70 020 15.60 0.40  38.49
1833 110 0.10 7.80 03 1014 026 2535
Lar7 s 0.05 3.90 007  5.46 013 1267
2.000 120 0.00 0.00 000  0.00 000  0.00

POST INFLOW HYDROGRAPHS

2H6V 1182



. 11:48:11 AM, christopher consultants

Projects\89-33-07\~Current\C-44 16\29-Inflow-Hydro.DWG, 09/3(

I0O-TR, RATING TABLE

HE B 0 0 0 M6 HE M 20 3036 46 30 206 2 30 30 0 35 6 6 506

SYSTEM CONNECTIVITY

346 26 0 30C 30 06 S 0 HE 06 306 N N M E 3 30 3 3 K 296 0 N e 6 06 J0E 306 € 36 306 306 30 K

WM Structure No. 3 LK

H STORAGE

0 0

0.5 52799
1.5 66132
25 290087
35 425615
4.5 573722
55 735769
65 q13210

0
350.94
364.49
377.65
390.32
402.64
41457
426.13

(Input Data)
WEIR 8&'x7' BOX
Crest elev.(ft)? 105.5
Weir length (ft)? 30'
Weir coefficient? 3.0
Orifice coefficient? 6
WEIR ORIFICE
ELEV.(FT.) OUTFLOW OQUTFLOW
105 .50 0 0
106.00 31.82 190.64
107.00 165.234 330.24
108.00 365.76 426.28
109.00 564.31 504.45
110.00 859.13 5714l
111.00 1160.88 63230
12.00 1491.46 687.35
Q@=CuyxLxH"?
C)=Cx/'-\><(2ng)'5
WEIR ORIFICE
ELEV.(FT.) OUTFLON OUTFLOW CULVERT
105.50 0 0
106.00 31.82 190.64
107.00 165.34 330.24
108.00 365,76 426.25
109.00 589.31 504.45
110.00 8549.13 571.4l
11.00 160.88 632.36
112.00 144146 687.35

2H6V1183



P:\Projects\99—33-07\~Current\C-4416\30—Pond-Route.DWG, 08/30/2002 11:48:24 AM, christopher consultants

100-YEAR

EXECUTED: 05-08-2002 10! 40: 25 Return Freq 100 years

I

Inf low Hydrograph: Pi \PROJECTS\99-33-07\POND\100YRIN . HYD
Rating Toble fiter Pi \PROJECTS\S9-33-07\POND\FOURS100. PND

~———INITIAL CONDITIONS-—--

FElevotion = 105. 50 ft

Outf low = 0. 00 cfs

Storoge = 0 cu-ft

- INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS

ELEVATION! OUTFLOW + STORAGE | i S/t I 28/t + 0
(FH I (cfs) I Ccu-ft) | | (cfs) | (cfs)

————————— | — = | e | fmm——————e e
105. 50 | 0.0 | Ol | 0.0 | 0.0
106. 00 | 31.8 | 5Se, 7991 | 352. 0 | 383. 8
107. 0O | 165. 3 | 166, 1321 ! 1107.5 | 1e7e. 9
108. 00 | 355. 8 | 290, 087 | | 1933. 9 | 2289, 7
109, 00 | 390. 3 | 425, 615/ | 2837. 4 | 3227. 8
110, 00 | 402. 6 | 573, 722l ] 3824. 8 | 4227. 5
111. 00 | 414, 6 | 7395, 7691 ] 4905, 1 | 5319. 7
112. 6O | 426. 1 | 913, 2101 ] 6088, 1 | 6514, 2

Time Increment (t) = 5.0 min,

2H6V1184



N R [T EEN S e

Inf low Hydrographt Pt \PROJECTS\G9-33~07\PONIN 100YRIN . HYD

Outf low Hydrogrepie P \PROJECTSNSS-33-07\PINL I 30YR L HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS
OTIME 1 INFLOW 11 I1+I2 1 28/t -1 | 2S5/t + 0 | DJTFL FELEVATION!

(mind | (cfs> | | (cfsd | (cfsd ! Ccfs) | (Crs) G i 2
———————— [ =] e e e e e | e | e ]
! 0.0 | 0.oot I - I 0.0 | 0. Gl 0. 00 i 105 50 1
! 5.0 | 358. 75t | 358. 8 | 29%9. 3 | 358, &l eS. 74 | 105, 97 |
! 10. 0 | 789. 641 I 1148.4 | 1051. 5 | 1447, 71 198,07 | 107.17 |
! 15.0 | 630. 741 | 1420.4 | 1746. 9 | 2471. 91 362.47 | 108. 19 |
I 20.0 | 432. 841 | 1063.6 | 2060. 6 | 2810. 51 374.95 | 108.56 |
! e3>. 0 1 341. 201 | 774.0 | 2083. 0 | 2834. 71 375.84 | |
I 30.0 | 278. 811 | 620. 0 | 1961. 0 | 2703. 01 370.99 | 108. 44 |
I 35.0 1 236. 891 | S515. 7 | 17351, 4 | 2476. 71 362.65 | 108.20 |
! 40. 0 | 211,551 | 448. 4 | 1522. 0 | 2199. 91 338.94 | 107.91 |
l, 45.0 | 188. 151 | 399. 7 | 1348. 0 | 1921. 71 286.84 I+ 107.64 |
e 50.0 | 173. 531 | 361. 7 | 1215. 4 | 1709. 71 247.14 | 107, 43 |
I 55.0 | 162. 801 | 336. 3 | 1116. 6 | 1551. 71 217.56 | 107.27 |
12 60.0 | 154. 03t | 316. 8 | 1042. 6 | 1433. 41 1935.41 1 107.16 |
I8 65.0 | 141. 361 | 295. 4 | 982. 9 | 1338. 01 177.54 1 107.06 |
iz 70.0 1 128, 681 | 270. 0 | 9e8. 3 | 1253. 01 162.35 | 106.98 |
l'e 75.0 | 116. 011 | 244. 7 | g72. 3 | 1173. 01 150.33 | 106. 89 |
ia 80.0 |1 102. 361 | 218. 4 | 814. 7 | 1090. 71 137.97 | 106.80 |
I£ 85.0 | 89. 691 | 192. 1 | 756. 0 | 1006. 81 125.37 | 106. 70 |
s 90.0 | 77.011 1 166. 7 | 697.2 | 922, 71 112,75 | 106.61 |
< 95.0 | 64, 341 | 141. 4 | 638. 3 | 838. 61 100. 11 I 106.51 |
I5 100. 0 | S51. 671 | 116. 0 | 579. 4 | 754. 31| 87.47 1 106. 42 |
I 105, 0 | 38.991 | 90. 7 | 520. 5 | 670. 11 74,81 1 106. 32 |
—~ 110. 0 | 25. 351 | 64. 3 | 460. 8 | 584, 81 62. 00 | 106.23 |
', 115.0 | 12. 671 1 38. G | 400. 6 | 498. 81 49.09 | 106.13 |

120. 0 | 0. 00! | 12. 7 | 340. 8 | 413. 3| 36.25 | 106. 03 |

206206 306 06 0 60 03Nk SUMMARY OF ROUTING COMPUTATIONS 36K 3 M 5K 3 K 0 W I N HE W HE N X
Pond F I le: P \PROJECTS\99-33-07\POND\FOURS100. PND
Inf low Hydrographt P: \PROJECTS\99-33-07\POND\100OYRIN , HYD
Outflow Hydrographt Pi \PROJECTS\99-33-07\POND\100YR . HYD

Starting Pond W.S. Elevation = 105. 50 f+t

¥xxxx Summary of Peak Outflow and Peak Elevation xxxx

Peak Inflow = 789. 64 cfs
Peak Outf low = |375. .84 cfs]
Peak Elevation = [108. 58 ft]

xxx¥x Summary of Approximate Peak Storage *»x»xx

0 cu-ft
368, 825 cu-ft

368, 825 cu—-ft

Inttial Storage
Peak Storage From Storm

i H

\Projects\99-33-07\~Current\C-44 16\30-Pond-Route DWG, 09/3(

Total Storage in Pond

2H6V1185



SECTION IV

TR-55
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Quick TR-55 Ver.5.45% S/NW:
Executed: 10:57:1¢ 4-15-2000
\projects\99-33\~current\swm\gt: 55\I95TRANS. TCT

TRANSPORT THROUGH CHANNEL CONNECTING OUTLET
OF WS1 AND OUTLET OF Ws4

Tt COMPUTATIONS FOR: I95 + WSl

SHEET FLOW (Applicable to Tc only)
Segment 1ID
Surface description

Manning’s roughness coeff., n 0.0000
Flow length, L (total < or = 300) ft 0.0
Two-yr 24-hr rainfall, P2 in 0.000
Land slope, s ft/ft 0.0000
0.8

007 * (n*L) :

T = —ccmmmmmem e hrs 0.00 = 0.00
0.5 0.4
P2 * s

SHALLOW CONCENTRATED FLOW
Segment 1ID
Surface (paved or unpaved)?

Flow length, L ft 0.0
Watercourse slope, s fr/ft 0.0000
0.5
Avg.V = Csf * (s) ft/s 0.0000
where: Unpaved Csf = 16.1345
Paved Csf = 20.3282
T = L / (3600*V) hrs 0.00 = 0.00
CHANNEL FLOW
Segment ID 6 -AB
Cross Sectional Flow Area, a sq.ft 3.00
Wetted perimeter, Pw ft 5.00
Hydraulic radius, r = a/Pw ft 0.600
Channel slope, s fr/ft 0.0310
Manning’s roughness coeff., n 0.0350
2/3 1/2
1.49 * r * 8
Vs mmme e ft/s 5.3321
n
Flow length, L ft 160
T =1L / (3600%*V) hrs 0.01 = 0.01

TOTAL TIME (hrs) 0.01

2H6V1187 22



Quick TR-55 Ver.5.46 S/
Executed: 10:57:16 C4-13-20900
\projects\99-33\~current\swn\gtr55\I¢5TRANS.TC"

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS
(Solved for 'Time using TR-55 Methods)

TRANSPORT THROUGH CHANNEL CONNECTING OUTLET
OF WS1 AND OUTLET OF WS4

Subarea descr. Tc or Tt Time (hrs)

IS5 + WSl Tt 0.01

2H6V 1188
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Cuick TR-55 Ver.5.46 5/N:
Executed: 10:55:27 04-15-2000
\projects\99-33\~current\swm\gtr55\DD1PRE. TCT

PRE - DEVELOFPMENT WATERSHED 1

Tc COMPUTATIONS FOR: WATERSHED 1

SHEET FLOW (Applicable to Tc only)

Segment ID 1-AB
Surface description WOODED
Manning’s roughness coeff., n 0.4000
Flow length, L (total < or = 300) ft 100.0
Two-yr 24-hr rainfall, P2 in 3.400
Land slope, s Et/ft 0.0300
0.8
.007 * (n*L)
T = —---cmmmmmmm oo hrs 0.30 = 0.30
0.5 0.4
p2 * 5.
SHALLOW CONCENTRATED FLOW
Segment ID 1-BC
Surface (paved or unpaved)? Unpaved
Flow length, L . ft 490.0
Watercourse slope, s : ft/ft 0.0530
0.5
Avg.V = Csf * (s) ft/s 3.7144
where : Unpaved Csf = 16.1345

Paved Csf = 20.3282

T = L / (3600*V) hrs 0.04 = 0.04

CHANNEL FLOW

Segment ID 1-CDb 1-DE

Cross Sectional Flow Area, a sqg. ft 0.17 0.33

Wetted perimeter, Pw ft 1.17 1.67

Hydraulic radius, r = a/Pw ft 0.143 0.200

Channel slope, s fr/fc 0.0380 0.0200

Manninag’s roughness coeff., n 0.0630 0.0460

2/3 1/2
1.49 * r * 05
V= cmmmm e e ft/s 1.2590 1.5669
n

Flow length, L ft 1920 2000

T =L / (3600%V) hrs 0.42  + 0.35 = 0.78
TOTAL TIME (hrs) 1.1%

2H6V1189
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Duick TR-35 Ver.5.46 S/
Exz:cuted: 10:5%5:27 04-19-2000
\projects\99-33\~current\swm\gtr55\DD1PRE.

'J
@]
i

SUMMARY SHEET FOR Tc¢ or

Tt COMPUTATIONS
{Solved for Time using TR-5

5 Methods)

PRE - DEVELOPMENT WATERSHED 1

Subarea descr. Tc or Tt Time (hrs)

WATERSHED 1 Tc 1.11

2H6V119g
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Quick TR-55 Ver.5.46 SR
Executed: 10:56:59 04-1%-200
\projects\99-33\ ~current \swn\gtr55\I95.T

C)

I$5 RUNO

Tc COMPUTATIONS FOR:

SHEET FLOW (Applicable to Tc only)
Segment ID
Surface description
Manning’s roughness coeff., n
Flow length, L (total < or = 300)
Two-yr 24-hr rainfall, P2

Land slope, s f
0.8
007 * (n*L)
T = mm e e - o
0.5 0.4
B2 * s

SHALLOW CONCENTRATED FLOW
Segment ID
Surface (paved or unpaved)?
Flow length, L

Watercourse slope, s t
0.5

Avg.V = Csf * (s)

where : Unpaved Csf = 16.1345

Paved Csf = 20.3282

T =1L/ (3600*V)

CHANNEL FLOW
Segment ID

Cross Sectional Flow Area, a S
Wetted perimeter, Pw
Hydraulic radius, r = a/Pw
Channel slope, s f
Manning‘s roughness coeff., n

2/3 1/2

Flow length, L

T =L / (3600*V)

-
CT

FF

195 RUNCFF
5-ARB
WOODED
0.4000
ft 100.0
in 3.400
t/ft 0.0200
hrs 0.35 =
5-BC
Unpaved
ft 570.0
t/ft 0.0700
ft/s 4.2688
hrs 0.04 =
5-CD
g.ft 0.75
ft 2.50
ft 0.300
t/ft 0.0290
0.0350
ft/s 3.2489
ft 2810
hrs 0.24 =

.35

TOTAL TIME (hrs)

2H6V1191



Quick TR-~55 Ver.5.46 S/H:
Executed: 10:56:59 04-13-20GC
\projects\99-33\~current\swm\gtr55\I95.TCT

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS
(Solved for Time using TR-55 Methods)

195 RUNOFF

Subarea descr. Tc or Tt Time (hrs)

I35 RUNOFF Tc 0.62

2H6V1192



Ouick TR-585 Ver.5.45 S/N:
Executed: 10:54:51 04-19-2G00
\project=z\99-33\~current\swn\gtr55\PRE.TCT

PRE DEVELOPMENT WATERSHED 4

Tc COMPUTATIONS FOR: SUB AREA 1

SHEET FLOW (Applicable to Tc only)

Segment ID AB

Surface description WOODED

Manning‘s roughness coeff., n 0.4000

Flow length, L (total < or = 300) ft 100.0

Two-yr 24-hr rainfall, P2 in 3.400

Land slope, s ft/ft 0.0550

0.8 .
.007 * {(n*L)
T = —ccmmmmmmmmee e hrs 0.23 = 0.23
0.5 0.4
P2 * 8
SHALLOW CONCENTRATED FLOW -

Segment ID BC CD

Surface (paved or unpaved)? Unpaved Unpaved

Flow length, L ft 1360.0 1740.0

Watercourse slope, s ft/ft 0.0401 0.0207

0.5
Avg.V = Csf =* (s) ft/s 3.2309 2.3214
where: Unpaved Csf = 16.1345
Paved Csf = 20.3282
T = L / (3600*V) hrs 0.12 + 0.21 = 0.33
CHANNEL FLOW

Segment ID DE EF

Cross Sectional Flow Area, a sq. ft 1.50 3.00

Wetted perimeter, Pw ft 4.00 5.00

Hydraulic radius, r = a/Pw ' ft 0.375 0.600

Channel slope, s fr/ft 0.0161 0.0141

Manning’s roughness coeff., n 0.0630 0.0350

2/3 1/2
1.49 * r * 03
V = —mmm e e e e oo ft/s 1.5606 3.5961
n

Flow length, L~ fr 620 850

T = L / (3600*V) hrs 0.11 + 0.07 = 0.18
TOTAL TIME (hrs) 0.73

2H6V1193
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Quick TR-55 Ver.S.46 S/

Executed:

\proiects\99-23\~currant)\

10:54:5

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS
{(Solved for Time using TR-55 Methods)

PRE DEVELOPMENT WATERSHED 4

Subarea descr. Tc or Tt Time (hrs)

SUB AREA 1 Tc 0.73

2H6V1194
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Guick TR-55 Ver.5.4¢ S/N:
Executed: 10:56:04 04-19-2000
\projects\99-33\~current\swm\gtr55\DL4PREPP TCT

FPRE - DEVELOPMENT WATERSHED 4

Tc COMPUTATIONS FOR: SUB AREA 2

SHEET FLOW (Applicable to Tc only)

Segment ID 4-AB
Surface description WOODED
Manning’s roughness coeff., n 0.4000
Flow length, L {(total < or = 300) ft 100.0
Two-yr 24-hr rainfall, P2 in 3.400
Land slope, s fr/ft 0.0200
0.8

.007 * {(n*L)

T = ~--c-cmmmmmmm—- hrs 0.35 = 0.35
0.5 0.4
P2 * s

SHALLOW CONCENTRATED FLOW

Segment ID 4-BC

Surface (paved or unpaved)? Unpaved

Flow length, L ft 1080.0

Watercourse slope, s ft/ft 0.0540

0.5
Avg.V = C(Csf =* (s) ft/s 3.7493
where: Unpaved Csf = 16.1345
Paved Csf = 20.3282
T =1L / (3600*V) hrs 0.08 = 0.08
CHANNEL FLOW

Segment ID 4-CD 4 -DE

Cross Sectional Flow Area, a sq.ft 0.17 2.00

Wetted perimeter, Pw ft 1.17 4.00

Hydraulic radius, r = a/Pw ft 0.143 0.500

Channel slope, s _ ft/ft 0.0500 0.0150

Manning’s roughness coeff., n 0.0390 0.0650

2/3 1/2
1.49 * r * s
Vo= momm e m e e ft/s 2.3330 1.768¢
n.

Flow length, L ft 600 2840

T =L / (3600*V) hrs 0.07 + 0.45 = 0.52
TOTAL TIME (hrs) 0.54

2H6V 1195



Quick TR-55 Ver.5.46 S/N:
Executed: 10:56:04 04-19-2000
\projects\99-3. ~current\swm\Grr55\DD4APREP: T

3
9
.

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS
(Solved for Time using TR-55 Methods)

PRE - DEVELOPMENT WATERSHED 4

Subarea descr. Tc or Tt Time (hrs)

SUB AREA 2 Tc 0.94

2H6V1196
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Quick TR-55 Vear.5.46 S/N
Executed: 13:53:26 04-15-2000

PRE - DEVELOPMENT
WATERSHED 1

RUNOFF CURVE NUMEBER SUMMARY

........................................................

Subarea Area CN
Description (acres) (weighted)
WETLAND OFFSITE 1.32 61
WETLANDS ONSITE 1.42 61
BRUSH OFFSITE 1.75 68
BRUSH ONSITE 3.20 69
RES RM-2 OFFSIT 37.04 85
WOODS ONSITE 55.85 5%
- A

2H6V1197
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S/N:
04-19-2000

OQuick TR-55 Ver.5
Executed: 13:53:

3]
G

PRE - DEVELOPMENT
WATEREHED 1

RUNOFF CURVE NUMBER DATA

..................................................................

Composite Area: WETLAND OFFSITE

AREA CN
SURFACE DESCRIPTION (acres)
SOIL B 1.25 60
SOIL C 0.07 73
B COMPOSITE AREA ---> 1.32 60.7 { 61
Composite Area: WETLANDS ONSITE
AREA CN
SURFACE DESCRIPTION {acres)
SOIL B 1.35 60
SOI1IL C 0.07 73
COMPOSITE AREA ---> 1.42 60.6 ( 61
Composite Area: BRUSH OFFSITE
AREA CN
SURFACE DESCRIPTION (acres)
SOIL B 1 67
SOIL C 0.14 77
COMPOSITE AREA ---> 1.7% 67.8 ( 68

2H6V1198
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Quick TR-55 Ver.5.46 S/
Executed: 13:53:26 04 -

Composite Area: BRUSH ONSITE

AREA
SURFACE DESCRIPTION (acres)
SOIL B 2.43
SCIL C 0.77
COMPOSITE AREA ---> 3.20
Composite Area: RES RM-2 OFFSIT
. AREA
~ SURFACE DESCRIPTION (acres)
SOIL B 34.80
SOIL C 2.24
COMPOSITE AREA ---> 37.04
Composite Area: WOODS ONSITE
AREA
SURFACE DESCRIPTION (acres)
SOIL B 40.04
SOIL C 15.81
COMPOSITE AREA ---> 55.85

2H6V1199
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Quzck TR-55 Ver.5.46 S/N:

Executed:

15:38:54 05-03-2000

PRE - DEVELOPMENT WATERSHED 4
SUBAREA 1

RUNOFF CURVE NUMBER SUMMARY

..................................................................
..................................................................

Subarea Area CN
Description (acres) (weighted)
POND 4 162.96 61

2H6V1200
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Quick TR-53 Ver.5.46 S/N;:
Executed: 15:28:54 N5-03-2000

U

PRE - DEVELOPMEKNT WATERSHED 4
SUBAREA 1

RUNOFF CURVE NUMBER DATA

..................................................................
..................................................................

Composite Area: POND 4

AREA CN
SURFACE DESCRIPTION (acres)
WETLANDS OFFSITE 0.02 71
WETLANDS ONSITE 5.73 75
_BRUSH ONSITE 2.80 68
WOODS OFFSITE 39.82 56
WOODS ONSITE 99.63 58
ROAD W/ROW OFFSITE 8.11 90
COMMERCIAL/BUSINESS OFFSITE 5.66 93
RESIDENTIAL 1/2AC OFFSITE 1.19 70
COMPOSITE AREA ---> 162.96 61.2 ( 61
2H6V1201



Quick TR-55 Ver.5.46 S/N:
Executed: 13:54:05 04-15-2000

PRE - DEVELOPMENT WATERSHED 4
SUBAREA 1

RUNOFF CURVE NUMBER SUMMARY

..................................................................
..................................................................

Subarea Area CN
Description {acres) (weighted)

WETLAND OFFSITE 0.02 71
WETLANDS ONSITE 5.73 75
BRUSH ONSITE 2.80 68
WOODS OFFSITE 39.82 56
WOODS ONSITE 99.63 58
ROAD+RW OFFSITE -8.11 90

- COM/BUS OFFSITE 5.66 93
RES 1/2AC QFFSI 1.19 70

2H6V 1202



Quick TR-535 Ver.5.46 S/N:
Executed: 13:54:05% 04-19-2000

PRE - DEVELOPMENT WATERSHED 4

SUBAREA 1

RUNOFF CURVE NUMBER DATA

..................................................................

Composite Area: WETLAND OFFSITE

SURFACE DESCRIPTION

.....................................................

Composite Area: WETLANDS ONSITE

SURFACE DESCRIPTION

Composite Area: BRUSH ONSITE

SURFACE DESCRIPTION

BAREA CN
(acres)
0.00 60
0.01 73
0.02 70.7
AREA CN
(acres)
0.94 60
1.06 73
3.73 79
5.73 74 .8
AREA CN
(acres)
2.47 67
0.31 77
0.02 83
2.80 68.2
2H6V 1203



Quick TR-55 Ver.t 45 S/N:
Executed: 13:54:05 (4-~19-2000

Composite Area: WOODS OFFSITE

AREA CN

SURFACE DESCRIPTION (acres)
SOIL B 36.99 55
SOIL C 2.83 70

COMPOSITE AREA ~--> 39.82 56.1
Composite Area: WOODS ONSITE

AREA CHN

SURFACE DESCRIPTION (acres)

SOIL B 81.02 55

SOIL C 14.56 70

SOIL D 4 .06 77
COMPOSITE AREA ---> 899.63 58.1

.....................................................

Composite Area: ROAD+RW OFFSITE

AREA CN

SURFACE DESCRIPTION (acres)
SOIL B 6.61 89
SOIL C 1.51 92

COMPOSITE AREA ---> 8.11 89.6
Composite Area: COM/BUS OFFSITE

AREA CN

SURFACE DESCRIPTION {acres)
SOIL B 2.86 92
SOIL C 2.81 94



Quick TR-55 Ver.5.4€ S/r
Exscuted: 13:54:05 04-1°

Composite Area: RES 1/22C OFFSI

SURFACE DESCRIPTION

2H6V1205
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Quick TR-55 Ver.5.46 S/N:
Executed: 10:47:40 04-21-20GC2

PRZ ~ DEVELOPMENT WATERSHED 4
SUBAREA 2

RUNOFF CURVE NUMBER SUMMARY

.................................................................
..................................................................

Subarea Area CN
Description (acres) (weighted)

WETLAND OFFSITE 10.71 77
WETLANDS ONSITE 3.53 78
BRUSH ONSITE 10.64 67
BRUSH OFFSITE 1.06 68
WOODS ONSITE 38.78 55
ROAD+RW OFFSITE 11.39 S0

_ COM/BUS OFFSITE 50.74 92
RES 1/2AC OFFSI 18.41 70

2H6V 1206



Quick TR-55 V=ar.5.46 5/N:
Executed: 10:47:40 £4-21-2000

PRE - DEVELGPMENT WATERSHED 4

SUBRREA 2

RUNOFF CURVE NUMBER DATA

..................................................................

Composite Area: WETLAND OFFSITE

SURFACE DESCRIPTION

AREA
(acres)

Composite Area: WETLANDS ONSITE

SURFACE DESCRIPTION

Composite Area: BRUSH ONSITE

SURFACE DESCRIPTION

2H6V1207
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Quick TR-55 Ver.S5.4%6 S/
Executed: 10:47:49 04-22-2000

Composite Area: BRUSH OFFSITE

SURFACE DESCRIPTION

AREA
{acres)

.....................................................
.....................................................

Composite Area: WOODS ONSITE

SURFACE DESCRIPTION

....................................................

AREA
(acres)

Composite Area: COM/BUS OFFSITE

SURFACE DESCRIPTION

2H6V1208
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CQuick TR-55 Ver.5.:%56 S/N:
Executed: 10:47:41¢ 04-21-2000

Composite Area: RES 1/2AC OFFSI

SURFACE DESCRIPTION

AREA
{acres)

.....................................................
.....................................................

2H6V 1210
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Quick TR-5&% Ver.5.46 S/N:
Executed: 11:29:10 04-21-2000C

RUNOFF CHANNELED ONTO PROPERTY BY WAY OF
A CULVERT UNDER I85

RUNOFF CURVE NUMBER SUMMARY

..................................................................

Subarea Area CN
Description (acres) (weighted)
I95 RUNOFF 46.35 90

2H6V1211

He



~ Quick TR-55 Ver.5.46  &/N:
Executed: 11:29:10  04-21-2000

RUNOFF CHANNELED ONTO PROPERTY BY WAY OF
A CULVERT UNDER 195

RUNOFF CURVE NUMBER DATA

..................................................................

Composite Area: 195 RUNOFF

ARERA CN
SURFACE DESCRIPTION {acres)
SR-6 0.96 85
SOIL B M-2 ~ 16.74 85
BRUSH SOIL B 0.57 83
ROADWAY SOIL D 26.35 93
ROADWAY SOIL B 1.73 89
COMPOSITE AREA ---> 46.35 89.7 { 90

2H6V1212



Quick TR-55 Version: 5.46 S/H:

Page 1
TR-55 TABULAR HYDROGRAPH METHOD
Type II Distribution
(24 hr. Duration Storm)
Executed: 05-04-2000 (8§:16:06 ‘
Watershed file: -->
P:\PROJECTS\99-33\ ~CURRENT\SWM\QTR55\ PREDD1 .WSD
Hydrograph file: -->
P:\PROJECTS\99-33\~CURRENT\ SWM\QTR55\PREDD1 .HYD
PRE-DEVELOPMENT HYDROGRAPH FOR WATERSHED 1
>>>> Input Parameters Used to Compute Hydrograph <<<«<
Subarea AREA CN Tc * Tt Precip. Runoff Ia/p
Description (acres) (hrs) {hrs) {(in) (in) input/used
WATERSHED 1 100.58 69.0 1.00 0.00 7.80 [ 4 .18 12 10

* Travel time from subarea outfall to composite watershed outfall point.
Total area = 100.58 acres or 0.1572 sqg.mi
Peak discharge = 235 cfs

>>>> Computer Modifications of Input Parameters <<<<c<

Input Values Rounded Values Ia/p
Subarea Tc * Tt Tc * Tt Interpolated Ia/p
Description {(hr) {(hr) (hr) {(hr) (Yes/No) Messages
WATERSHED 1 1.11 0.00 1.00 0.00 No - -

* Travel time from subarea outfall to composite watershed outfall point.

2H6V1213
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Quick TR-55 Versiorn: 5.46 S/N: Page 2
TR-55 TABULAR HYDROGRAPH METHCD
Type II Distribution
(24 hr. Duration Storm)

Executed: 05-04-2000 08:16:06

Watershed file: -->
P :\PROJECTS\99-33\~CURRENT\SWM\QTRS5\PREDD1 .WSD
Hydrograph file: --»>

P:\PROJECTS\99-33\~CURRENT\SWM\QTR55\PREDDI .HYD

PRE-DEVELOPMENT HYDROGRAPH FOR WATERSHED 1

>>>> Summary of Subarea Times to Peak <<<«<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall

Subarea (cfs) {hrs)
WATERSHED 1 235 12.8
Composite Watershed 235 12.8

2H6V1214
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Quick TR-55 Version: 5.46 S/N:

TR-55 TABULAR HYDROGRAPH METHOD
Type I1 Distribution
(Z4 hr. Duration Storm)

Executed: 05-04-2000 08:16:06
Watershed file: -->
P:\PROJECTS\99-33\~CURRENT\ SWM\QTR55\PREDD1 .WED
Hydrograph file: --»>
P:\PROJECTS\99-33\ ~CURRENT\SWM\QTR55\ PREDD1 .HYD

PRE-DEVELOPMENT HYDROGRAPH FOR WATERSHED 1

Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4
Description hr hr hr hr hr hr hr hxr hr
WATERSHED 1 7 10 13 19 23 31 47 74 110
- Total (cfs) 7 10 13 19 23 31 477 74 110
Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8
Description hr hr hr hr hr hr hr hr hr
WATERSHED 1 152 190 216 235 206 157 115 87 68
fotal (cfs) 152 190 216 235 206 157 115 87 68
Subarea 14.0 14 .3 14.6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
JATERSHED 1 55 41 33 26 22 19 17 15 14
fotal (cfs) 55 41 33 26 22 19 17 15 14
Subarea 18.0 19.0 20.0 22.0 26.0
Description hr hr hr hr hr
"NTERSHED 1 13 11 10 8 0
tal (cfs) 13 11 10 8 0
2ZH6VI1215
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Quick TR-55 Version: 5.46 S/N: Page 4
TR-55 TABULAR HYDROGRAPH METHOD
Type II Distribution
(24 hr. Duration Storm)

Executed: 05-04-2000 08:16:06

Watershed file: --»>
P:\PROJECTS\99-33\ ~CURRENT\SWM\QTR55\PREDD1 .WSD
Hydrograph file: --»>

P:\PROJECTS\99-33\~CURRENT\SWM\QTR55\PREDD1 .HYD

PRE-DEVELOPMENT HYDROGRAPH FOR WATERSHED 1

2ZH6V1216
Time Flow Time Flow
(hrs) (cfs) {(hrs) {cfs)
11.0 7 .14 .8 30
11.1 8 14.9 28
S 11.2 9 15.0 26
11.3 10 15.1 25
11.4 11 15.2 24
11.¢% 12 15.3 24
11.6 13 15.4 23
11.7 15 15.5 22
11.8 7 15.6 21
11.9 19 15.7 21
12.0 23 15.8 20
12.1 31 15.9 20
12.2 47 16.0 18
12.3 74 16.1 15
12.4 110 16.2 18
12.5 152 16.3 18
12.6 190 16.4 17
12.7 216 16.5 17
12.8 235 16.6 17
12.9 220 16.7 16
13.0 206 16 .8 16
13.1 182 16.9 15
13.2 157 17.0 15
13.3 136 17.1 15
13.4 115 17.2 15
13.5 101 17.3 14
13.6 87 17.4 14
13.7 77 17.5 14
13.8 68 17.6 14
13.9 61 17.7 14
14 .0 55 17.8 13
14 .1 50 17.9 13
14.2 46 18.0 13
14 .3 4] 18.1 13
14.4 38 18.2 17
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Quick TR-55 VYersion: 5.46 &/N: ‘ Page 5
TR~-55 TABULAR HYDROGRAPH METHCD
Type II Distributicn
24 hr. Duration Storm)

Executed: 05-04-2000 08:16:06

Watershed file: --»>
P:\PROJECTS\99-23\~CURRENT\SWM\QTR55\PREDD1 .WSD
Hydrograph file: -->

P:\PROJECTS\99-33\~CURRENT\SWM\QTR55\PREDD1 .HYD

PRE-DEVELOPMENT HYDROGRAPH FOR WATERSHED 1

2H6V1218
Time Flow Time Flow
(hrs) {cfs) {hrs) (cfs)
18.6 12 22 .4 7
18.7 12 22.5 7
18.8 11 22.6 7
~ 18.9 11 22.7 7
12.0 11 22.8 6
19.1 il 22.8 6
19.2 11 23.0 6
19.3 11 23.1 6
15.4 11 23.2 6
19.5 10 23.3 5
18.6 10 23 .4 5
19.7 10 23.5 5
19.8 10 23.6 5
15.9 10 23.7 5
20.0 10 23.8 4
20.1 10 23.9 4
20.2 10 24 .0 4
20.32 10 24 .1 4
20.4 10 24 .2 4
20.5 10 24 .3 3
20.6 9 24 .4 3
20.7 9 24.5 3
20.8 9 24 .6 3
20.9 9 24 .7 3
21.0 S 24 .8 2
221.1 9 24 .9 2
21.2 9 25.0 2
21.3 9 25.1 2
21.4 9 25.2 2
21.5 8 25.3 1
21.6 8 25.4 1
21.7 8 25.5 1
21.8 8 25.6 1
21.9 8 25.7 1
2.0 8 25.8 0
22.1 8 25 Q9
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Tvpe {1 Distribution
(24 hy. Duration Storm)

Executed: 05-04-2000 10:02:09

Watershed file: -— ;
P:\PROJECTS\99-33\~CURRENT\SWM\QTRE5\PREDD4 .WSD
Hydrograph file: -->

P:\PROJECTS\ 99-33\~CURRENT\SWM\QTRS5\PREDD4 .HYD

PRE-DEVELOPMENT HYDROGRAPH FOR WATERSHED 4 SUBAREA 2

>>>> Input Parameters Used to Compute Hydrograph <<<«<

Subarea AREA CN Tc * Tt Precip. Runoff Ia/p
Description (acres) {(hrs) (hrs) {(in) (in) input/used
FLW UPSTM POND4 162.86 61.0 0.75 0.75 7.80 3.29 .16 10
FLW DNSTM POND4 145.26 76.0 1.00 0.00 7.80 4.98 .08 10

* Travel time fro@'subarea outfall to composite watershed outfall point.
Total area = 308.22 acres or 0.4816 sqg.mi
Peak discharge = 547 cis

>>>> Computer Modifications of Input Parameters <<<<<

Input Values Rounded Values Ia/p
Subarea Tc * TE TC * Tt Interpolated Ia/p
Description (hr) {hr) (hxr) (hr) (Yes/No) Messages
FLW UPSTM POND4 0.73 0.66 Q.75 0.75 No --
FLW DNSTM POND4 0.94 0.00 1.00 0.00 No Computed Ia/p < .1

* Travel time from subarea outfall to composite watershed ocutfall point.

2H6V1220
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Quick TR-55 Versiocn: 5.55 S/N:

TR~55 TABULAR HYDROGRAPH METHCD
Type I1 Distribution
(24 hr. Duration Storm)

Executed: 05-04-2000 10:02:09

Watershad file:

-->

P:\PROJECTS\99-33\~CURRENT\SWM\QTRS5S\PREDD4 .WSD

Hydrograph file:

-->

P:\PROJECTS\99-33\~CURRENT\SWM\QTRS5\PREDD4 -.HYD

PRE-DEVELOPMENT HYDROGRAPH FOR WATERSHED 4 SUBAREA 2

>>>> Summary of Subarea Times to Peak <<<<

Subarea

FLW UPSTM POND4
FLW DNSTM POND4

Composite Watexrshed

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall

(cfs) (hrs)
276 13.4
404 12.8
547 13.0

2H6V1221



Quick T:-55 Version: 5.4€ S/H: Page 3

TR-55 TABULAR HKHYDRCGRAPH METHOD
Type II Distribution
(24 hr. Duration Storm)

Executed: 05-04-2000 10:02:09
Watershed file: -->
P:\PROJECTS\99—33\~CURRENT\SWM\QTR55\PREDD4 .WSD
Hydrograph file: -->
P:\PROJECTS\99—33\~CURRENT\SWM\QTR55\PREDD4 .HYD

PRE-DEVELOPMENT HYDROGRAPH FOR WATERSHED 4 SUBAREA 2

Composite Hydrograph Summary (cfs)

Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4
Description hr hr hr hr hr hr hr hr hr
FLW UPSTM POND4 7 8 11 14 15 _18 19 22 26
FLW DNSTM POND4 12 17 23 33 40 53 81 127 190
Total (cfs) 19 25 34 47 55 71 100 149 21b
Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 12.6 13.8
Description hr hr hr hr hr hr hr hr hr
FLW UPSTM POND4 33 46 £Q 1062 193 263 276 235 182
FLW DNSTM POND4 261 327 372 404 354 270 198 150 116
Total (cfs) 294 373 441 506 547 533 474 385 298
Subarea 14 .0 14 .3 14.06 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hxr hr hr
FLW UPSTM POND4 135 87 60 43 32 28 24 22 19
FLW DNSTM POND4 94 71 57 45 37 33 29 26 24
rotal (cfs) 223 158 117 88 69 61 53 48 43
Subarea 18.0 1%.0 20.0 22.0 26.0
ascription hr hr hr hr hr
LW UPSTM POND4 18 16 3 10 1
LW DNSTM POND4 23 19 17 14 0 2I{6‘/1222
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Quick TR-55 Version: 5.456 S/Ii: Page
TR-55 TZBULAR HYDROGRAPH METHCD
Type II Distribution
{2¢ hr. Duration Storm)
Executed: 05-04-2000 10:02:09
Watershed file: --> '
2:\PROJECTS\99-33\~CURRENT\SWM\QTR55\PREDD4 .WSD
Hydrograph file: --»>
>:\PROJECTS\ 99-33\ ~CURRENT\SWM\QTR55\PREDD4 .HYD

PRE-DEVELOPMENT HYDROGRAPH FOR WATERSHED 4 SUBAREA 2
Time Flow Time Flow
(hrs) (cfs) (hrs) (cfs)
11.0 19 14.8 102
11.1 21 14.9 95
11.2 23 15.0 88
12.3 25 15.1 84
11.4 28 15.2 80
11.5 31 15.3 77
11.6 34 15.4 73
11.7 38 15.5 69
11.8 43 15.6 67
11.9 47 15.7 66
12.0 55 15.8 64
12.1 71 15.9 63
12.2 100 16.0 61
2.3 145 16.1 59
12 .4 216 16.2 58
12.5 294 16.3 56
12.6 373 16.4 55
i2.7 441 16.5 53
12.8 506 16.6 52
12.9 526 16.7 51
13.0 547 16.8 50
13.1 540 16.9 49
13.2 533 17.0 48
13.3 504 17.1 47
13.4 474 17.2 46
13.5 430 17.3 45
13.6 385 17.4 44
13.7 342 17.5 43
13.8 298 17.6 43
13.9 264 17.7 42
14.0 229 17.8 42
14.1 205 17.9 41
14.2 182 18.0 41
14 .3 158 18.1 40
i4 .4 144 18.2 4Q
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Cuick TR-5% Versicn: 5.46 S/N:
TR-55 TARULAR HYDROGRAPH METHOD
Type 11 Distributicn
(24 hr. Duration Storan)

Executed: 05-04-2C00 10:02:05%

Watershed file: --»>
P: \PROJECTS\99-33\~CURRENT\SWM\QTR55\PRED:4 .WSD
Hydrograph file: --»>

P:\PROJECTS\99-33\~CURRENT\SWM\QTR55\PREDD4 .HYD

PRE-DEVELOPMENT HYDROGRAPH FOR WATERSHED 4 SUBAREA 2

Time Flow Time Flow
(hrs) (cfs) (hrs) (cfs)
18.6 37 22.4 22
18.7 37 22.5 21
18.8_ 36 22.6 21
18.9 36 22.7 20
19.0 35 22.8 19
19.1 34 22.9 15
19.2 34 23.0 18
19.3 34 23.1 18
19.4 33 23.2 17
18.5 32 23.3 17
19.6 32 23.4 16
19.7 32 23.5 15
19.8 31 23.6 15
19.9 30 23.7 14
20.0 3 23.8 14
20.1 30 23.9 13
20.2 29 24.0 12
20.3 29 24 .1 12
20.4 29 24 .2 11
20.5 28 24 .3 11
20.6 28 24 .4 10
20.7 28 24 .5 10
20.8 28 24 .6 9
20.9 27 24 .7 8
21.0 27 24.8 8
21.1 27 24 .9 7
21.2 26 25.0 7
21.3 26 25.1 6
21 .4 26 25.2 6
21.5 26 25.3 5
21.6 25 25.4 4
21.7 25 25.5 4
21.8 25 25.6 3
21.9 24 25.7 3
22.0 24 25.8 2
22.1 23 25.9 2
22.2

23 IH6V1226
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TR-ES TABULAR HYDROGRAFH METLT
Type II LDistribution
{24 nr. Duration Storm)

Execu-ed: 05-04-2000 08:19:20 '

Watershed file: --»>
P:\PROJECTS\99-33\~CURRENT\SWM\QLR55\PRE1~I95.WSD
Hydrograph file: --»>

P:\PROJECTS\99-33\~CURRENT\SWM\QTR55\PRE1AISS5 . .HYD

PRE-DEVELOPMENT HYDROGRAPH FOR FLOW TRAVELING IN CHANNEL WHICH
RUNS BETWEEN THE OUTLET OF WS1 AND THE OUTLET OF WS4

>>>> Input Parameters Used to Compute Hydrograph <<<c<

Subarea AREA CN Tc * Tt Precip. Runof f Ia/p
Description (acres) (hrs) (hrs) (in) (in) input/used
WATERSHED 1 100.58 69.0 1.00 0.00 7.80 4.18 .12 i0
I95 46 .35 90.0 0.50 0.00 7.80 6.61 .03 10

* Travel time from subarea outfall to composite watershed outfall point.
Total area = 146.93 acres or 0.2296 sqg.mi
Peak discharge = 395 cfs

>>>> Computer Modifications of Input Parameters <<<<<

Input Values Rounded Values Ia/p
Subarea Tc * Tt Tc * Tt Interpolated Ia/p
Description (hr) (hr) (hr) (hr) (Yes/No) Messages
WATERSHED 1 1.11 0.00 1.00 0.00 No - -
195 0.62 6.00 0.50 0.00 No

* Travel time from subarea outfall to composite watershed outfall point.

2ZH6V 1228



Quick TR-55 Version:

Watershed

5.46 &/N:

w
W0
m

TR-55 TARULAR HYDROGRAFH MITHCD
Type II Distribution
(24 hr. Duration Storm)
Executed: 05-04-2000
file: -

08:153:20

P:\PROJECTS\99-33\~CURRENT\SWM\QTR55\PRE1-195.WSD
Hydrograph file: -->
P:\PROJECTSE\99-33\~CURRENT\SWM\QTR5S\PRELAT95.HYD

PRE-DEVELOPMENT HYDROGRAFH FOR FLOW TRAVELING IN CHANNEL WHICH
RUNS BETWEEN THE OUTLET OF WS1 AND THE CUTLET OF WS4

>>>> Summary of Subarea Times to Peak <<<«<

Time to Peak at
Composite Outfall

Peak Discharge at
Composite Outfall

Subarea (cfs) {hrs)

WATERSHED 1 235 12.8

195 253 12.4

Composite Watershed 395 12.5
2ZH6V1229
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Quick TR-535 Version: 5.46 S/i: Page 3

TR-55 TABULAR HYDROGRAPH METHOD
2 II Distribution
4 hr. Duration Storm)

Executed: 05-04-2000 08:19:20 ‘
Watershed file: --»>
P: \PROJECTS\99-23\~CURRENT\SWM\QTR55\PRE1-195.WSD
Hydrograph file: --»
P:\PROJECTS\99-33\~CURRENT\SWM\QTR55\PRE1AI95 . HYD

PRE-DEVELOPMENT HYDROGRAPH FOR FLOW TRAVELING IN CHANNEL WHICH
RUNS BETWEEN THE OUTLET OF WS1 AND THE OUTLET OF WS4

Subarea 11.0 11.3 11.6 11.8 12.0 12.1 12.2 12.3 12.4
Description hr hr hr hr hr hr hr hr hr
WATERSHED 1 7 10 13 13 23 31 47 74 110
185 8 11 15 27 45 81 147 224 253
Total (cis) 15 21 28 46 68 112 154 298 363
Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8
Description hr hr hr hr hr hr hr hr hr
{ATERSHED 1 152 1 216 235 206 157 115 87 68
‘95 2432 152 142 108 67 46 35 29 25
otal (cfs) 395 382 358 343 273 203 150 116 93
Subarea 14.0 14.3 14 .6 15.90 15.5 16.0 16 .5 17.0 17.5
)escription hr hr hr  hr hr hr hr hr hr
TERSHED 1 55 41 33 26 22 19 17 15 14
5 22 20 17 15 14 12 11 10 10
tal (ctfs) 77 61 50 41 36 31 28 25 24
Subarea 18.0 15.0 20.0 22.0 26.0
scription hr hr hr hr hr
ERSHED 1 13 11 10 8 0 2H6V1230
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Quick TR-55 Version: 5.46 S5/N:
TR-55 T
TV

(24

Executed: 05-04-2000 908:139:20

Watershed file: -->
P:\PROJECTS\99-33\~CURRENT\SWM\QTR55\PRE1-195,WSD
Hydrograph file: --»>

P:\PROJECTS\ 99-33\~CURRENT\SWM\QTR55\PRE1AI95 .HYD

FTABULAR HYDRCGRADH METHOD
e I Distribution
hr. Duration Storm)

Page ¢

PRE-DEVELOPMENT HYDROGRAPH FOR FLOW TRAVELING IN CHANNEI, WHICH
RUNS BETWEEN THE OUTLET OF WS1 AND THE OUTLET OF WS4

Time Flow Time
{hrs) {cfs) {hrs)
11.0 15 14.8
11.1 17 14.9
11.2 19 15.0
11.3 21 15.1
11.4 23 15.2
11.5 26 15.3
11.6 28 15.4
11.7 34 15.5
11.8 40 15.6
11.9 46 15.7
12.0 68 15.8
12.1 112 15.8
12.2 194 16.0
12.3 298 i6.1
12.4 363 16.2
12.5 395 16.3
12.6 382 16 .4
12.7 358 16.5
12.8 343 16.6
12.9 308 16.7
13.0 273 16 .8
13.1 238 16.9
13.2 203 17.0
13.3 176 17.1
13.4 150 17.2
13.5 133 17.3
13.6 116 17 .4
13.7 104 17.5
13.8 93 17.6
13.9 85 17.7
14.0 77 17.8
14 .1 72 17.9
14 .2 66 18.0
14 .3 61 18.1
14 .4 57 18.2

2H6V1232
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Cuick TR-55 Verzicn: 5.46
TR-55 TAVPIJLAR HYDRCGERAPH METHOD

Type I1 Distribution

{Z4 hr. Duraticn Scorm)

Executed: 05-04-2000 08:19:20

Watershed file: --> )
P:\PROJECTS\ 99-33\ ~CURRENT\SWM\QTRSS\PRE1~-195.WSD
Hydrograph file: --»>

P:\PROJECTS\99-33\~CURRENT\SWM\QTR55\PRE1AI95 .HYD

PRE-DEVELOPMENT HYDROGRAPH FOR FLOW TRAVELING IN CHANNEL WHICH
RUNS BETWEEN THE OUTLET OF WS1 AND THE OUTLET OF WS4

Time Flow Time Flow
(hrs) (cfs) {(hrs) (cfs)
18.6 20 22.4 13
18.7 20 22.5 12
18.8 20 22.6 12
18.9 19 22.7 12
19.0 19 22.8 11
198.1 19 22.9 11
19.2 19 23.0 10
19.3 18 23.1 10
19.4 18 23.2 10
19.5 18 23.3 9
18.6 18 23.4 9
18.7 18 23.5 9
19.8 17 23.6 8
19.9 17 23.7 8
20.0 17 23.8 8
20.1 17 23.5 7
20.2 17 24 .0 7
20G.3 17 24 .1 7
20.4 16 24 .2 6
20.5 16 24 .3 6
20.6 16 24 .4 6
20.7 16 24.5 5
20.8 1¢e 24 .6 5
20.9 16 24 .7 5
21.0 16 24 .8 4
21.1 15 24.9 4
21.2 15 25.0 4
21.3 15 25.1 3
21.4 15 25.2 3
21.5 15 25.3 2
21.6 15 25.4 2
21.7 1 25.5 2
21.8 14 25.6 1
21.9 14 25.7 1
22.0 14 25.8 1
22.1 14 25.9 0
22.2 13
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Quick TR-55 Version: 5.46
TR-55 TABRUL2ZR HYDECCRLPH METHOD
Type II Distribution

(24 hr. Duration Storm)

Executed: 04-21-2000 11:53:05

Watershed file: -->
p:\projects’99-33\~current\swm\gtr55\PREISSTL. W3
Hydrograph file: -->

:\projects\99-33\~current\swn\gqtr55\PREIS5TL.HYD

PRE-DEVELOPMENT HYDROGRAPH FOR ALL FLOW TRAVELING OFF PRCPERTY
THROUGH DOUBLE BOX CULVERT UNDER I95

>>>> Input Parameters Used to Compute Hydrograph <<<<

Subarea AREA CN Tc * Tt Precip. Runoff Ia/p
Description (acres) (hrs) (hrs) (in) (in) input/used
FLW UPSTM POND4 162.96 61.0 0.75 0.75 7.80 3.29 .16 .10
FLW DNSTM POND4 145.26 76.0 1.00 0.00 7.80 4.98 .08 .10
FLW FROM DD 1 1060.58 69.0 1.00 0.10 7.80 4.18 .12 .10
FLOW FROM 195 46 .35 90.0 0.50 0.10 7.80 6.61 .03 .10
* Travel time from subarea outfall to composite watershed outfall point.

Total area = 455.15 acres or 0.7112 sg.mi
Peak discharge = 848 cfs

>>>> Computer Modifications of Input Parameters <<<<<
P ¢

Input Values Rounded Values Ia/p
Subarea Tc * Tt Tc * Tt Interpolated Ia/p
Descripticn (hr) {(hir) {(hr) {nr) (Yes/No) Messages

‘LW UPSTM POND4 0.73 0.66 0.75 0.75 No - -
LW DNSTM POND4 0.94 0.00 1.00 0.00 No Computed Ia/p < .1
FLW FROM DD 1 1.11 0.01 1.00 0.10 No - -
'LOW FROM I95 0.62 0.01 0.50 0.10 No Computed Ia/p < .1

* Travel time from subarea outfall to composite watershed outfall point.

TH6V1236
7
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Quick TR-55 Version: 5.46 S/N:
TR-55 TABULZR HYDROGRAPH METHGD

Type II Diszribution

{24 hr. Duratiocn Storm)

Executed: 04-21-2000 11:53:05

Watershed file: --»>
y:\projects\99-33\~current\swm\gqtr55\PREIISTL.WSD
Hydrecgraph file: -->

p:\projects\99-33\~current\swm\gqtr55\PREI95TL.HYD

PRE-DEVELOPMENT HYDROGRAPH FOR ALL FLOW TRAVELING OFF PROPERTY
THROUGH DOUBLE BOX CULVERT UNDER 195

>>>> Summary of Subarea Times to Peak <<<«<

Peak Discharge at Time to Peak at

Composite Outfall Composite Outfall

Subarea {cfs) (hrs)

FLW UPSTM POND4 276 13.4
FILW DNSTM POND4 404 12.8
FLW FROM DD 1 223 13.0
FLOW FROM IS95 239 12.5
Composite Watershed 848 13.0

2H6V1237
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Cuick TR-55 Version: 5.46 S/h: Paz
TR-55 TABULAR HYDROGRAPH METIFID
Type II Distribution
{24 hr. Duraticn Storm)

Executed: 04-21-2000 11:%3:05

Watershed file: --»>
y:\projects\99-33\~current\swn\gtr55\PREISSTL.WSD
Hydrograph file: --»

o:\projects\99-33\~current\swm\gqtr55\PREIS5TL.HYD

PRE-DEVELOPMENT HYDROGRAPH FOR ALL FLOW TRAVELING OFF PROPERTY
THROUGH DOUBLE BOX CULVERT UNDER I95

Composite Hydrograph Summary (cfs)

Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4
Description hr hr hr hr hr hr hr hr hr
+LW UPSTM POND4 7 8 11 14 15 18 19 22 26
‘LW DNSTM POND4 12 17 23 33 40 53 81 127 190
‘LW FROM DD 21 7 9 11 16 18 22 25 41 62
" 'LOW FROM I95 -8 11 14 24 38 67 121 189 232
al (cfs) 34 45 59 87 111 160 249 379 510
Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8
Description hr hxr hr hxr hr hr hr hr hr
LW UPSTM POND4 33 46 £9 102 153 263 276 235 182
LW DNSTM POND4 261 327 372 404 354 270 198 150 116
‘LW FROM DD 1 S5 133 171 201 22 192 146 108 83
JOW FROM I95 239 208 l64 127 78 52 38 31 26
otal (cfs) 628 714 776 834 848 777 658 524 407
2H6V 1238
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Duick TR-55 Version: 5.46 &§/N: Pag

TR-55 TABULAR HYDROGRAPH METHCD
Type II Distribution
(24 hr. Duration Storm)

Executed: 04-212-2000 11:53:05
Watershed file: -->
y:\projects\99-33\~current\swm\gtr55\PREISSTL.WSD
Hydrograph file: --»>
p:\projects\99-23\~current\swn\gqtr55\PREIS5STL.HYD

PRE-DEVELOPMENT HYDROGRAPH FOR ALL FLOW TRAVELING OFF PROPERTY
THROUGH DOUBLE BOX CULVERT UNDER 185

Composite Hydrograph Summary (cfs)

Subarea 14.0 14 .3 14.6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
LW UPSTM POND4 135 87 60 43 32 28 24 22 19
FLW DNSTM POND4 94 71 57 45 37 33 29 26 24
'LW-FROM DD 1 64 47 37 28 23 20 18 16 14
- 'LOW FROM IS5 23 20 17 16 14 12 11 10 10
Total (cfs) 316 225 171 132 106 93 82 74 67
Subarea 18.0 19.0 20.0 22.0 26.0
Description hr hr hr hr hr
'LW UPSTM POND4 18 16 13 10 1
FLW DNSTM POND4 23 19 17 14 0
LW FROM DD 1 13 12 10 8 0
'T.OW FRQOM 195 9 8 7 e 0
Total (cfs) 63 55 47 38 1
2H6V1239
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Nuick TK-55 Version: 5.46 S/N:

TR-55 TABULAR

mm
vpe I1
¥

4 hr.

Executed:
Watershed file: - >

HYDROGERAPH
Distributicn
Duration Storm)

04-21-2000

Page 5

METHOD

11:53:05

:\projects\99-33\~current\swm\gtr55\PREIS5TL.WSD

Hydrograph file: -->

:\projects\99-33\~current \swm\gtr55\PREI9STL.HYD

PRE-DEVELOPMENT HYDROGRAPH FOR ALL FLOW TRAVELING OFF PROPERTY
THROUGH DOUBLE BOX CULVERT UNDER IS95

Time Flow
(hrs) (cfs)
11.0 34
11.1 38
11.2 41
11.3 45
11.4 50
11.5 54
11.6 59
11.7 68
11.8 78
11.9 87
12.0 111
12.1 160
12.2 249
12.3 379
12.4 510
12.5 628
12.6 714
12.7 776
12.8 834
12.9 841
13.0 848
13.1 812
13.2 777
13.3 717
13.4 658
13.5 591
13.6 524
13.7 465
13.8 407
12.9 362
14.0 316
14.1 286
14 .2 255
14 .3 225
14 .4 207

Time Flow
(hrs) (cfs)
14 .8 152 -
14.9 142
15.0 132
15.1 127
15.2 122
15.3 116
15.4 111
15.5 106
15.6 103
15.7 101
15.8 98
15.9 96
16.0 93
16.1 91
16.2 89
16.3 86
16 .4 84
16.5 82
16.6 80
16 .7 79
16 .8 77
16.9 76
17.0 74
17.1 73
17.2 71
17.3 70
17 .4 68
17.5 67
17.6 66
17.7 65
17.8 65
17.9 64
18.0 63
18.1 62
18.2 61 .
2H6V 1240
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TR-55 TABULAR HYDROGRAPH METHOD
ype II Digtribution
{24 hr. Duration Storm)

[N |

Executed: 04-21-2000C 11:53:(05

Watershed file: -->
v:\projects\$9-33\~current\swn\qtr55\PREISS5TL.WSD
Hydrograph file: -->

p:\projects\99-33\~current\swn\gtrS55\PREI9STL.HYD

PRE-DEVELOPMENT HYDROGRAPH FOR ALL FLOW TRAVELING OFF PROPERTY
THROUGH DOUBLE BOX CULVERT UNDER IS5

Time Flow Time Flow
(hrs) (cfs) (hrs) {cfs)
18.6 58 22 .4 34
18.7 57 22.5 33
18.8 57 22.6 32
_ 18.9 56 22.7 32
19.0 55 22.8 31
19.1 54 22.9 30
19.2 53 23.0 29
19.3 53 23.1 28
195.4 52 23.2 27
19.5 51 23.3 26
195.6 50 23.4 25
18.7 49 23.5 24
19.8 49 23.6 2
19.9 48 23.7 22
20.0 47 23.8 21
20.1 47 23.9 20
20.2 46 24 .0 20
20.3 46 24 .1 19
20 .4 45 24 .2 18
20.5 45 24 .3 17
20.6 44 24 .4 16
20.7 44 24 .5 15
20.8 473 24 .6 14
20.9 43 24 .7 13
21.0 42 24 .8 12
21.1 42 24 .9 11
21.2 42 25.0 10
21.3 47 25.1 9
21 .4 41 25.2 8
21.5 40 25.3 7
21.6 40 25.4 7
21.7 39 25.5 6
21.8 39 25 .6 5
21.9 38 25.7 4
22.0 38 25.8 3
22.1 37 25.9 2
22.2 36
2H6V1242
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Quick TR-55 Ver.5.46 S/N:
~ Executed: 20:38:44 54-21-2000
1:\projects\99-33\~current\swm\gqtrS3\I95TRANS . TCT

TRANSPORT THROUGH CHANNEL CONNECTIRG OUTLET
OF W31 AND OUTLET CF WS4 .

Tt COMPUTATIONS FOR: IS5 + WS1

SHEET FLOW (Applicable to Tc only)
Segment 1D
Surface description

Manning’s roughness coeff., n 0.0000
Flow length, L (total < or = 300) ft 0.0
Two-yr 24-hr rainfall, P2 in 0.000
Land slope, s ft/ft 0.0000
0.8

.007 * (n*L)

T = —-ccmmemmmm hrs 0.00 = 0.00
0.5 0.4
P2 * s

SHALLOW CONCENTRATED FLOW
Segment ID -
Surface (paved or unpaved)?

Flow length, L ft 0.0

Watercourse slope, s ft/ft 0.0000
0.5

Avg.V = Csf * (s) ft/s 0.0000

where: Unpaved Csti = 16.1345

Paved Csf = 20.3282

T =L / (3600*V) hrs 0.00 = 0.00

CHANNEL FLOW

Segment ID 6 -4AB
Cross Sectional Flow Area, a sq.ft 3.00
Wetted perimeter, Pw ft 5.00
Hydraulic radius, r = a/Pw ft 0.600
Channel slope, s ft/ft 0.0310
Manning’s roughness coeff., n 0.0350
2/3 1/2
1.49 * r * s
Vs  mmmmmm oo ft/s 5.3321
n
Flow length, L ft 160
T = L / (3600%*V) hrs 0.01 = 0.01
TOTAL TIME (hrs) 0.01

2H6V1244



T Quick TR-55 Ver.5.46 S/N:
Executed: 20:38:44 04-21-2000
~:\projects\$9-23\~current \swm\gqtr55\I95TRANS . TCT

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS
(Solved for Time using TR-55 Methods)

TRANSPORT THROUGH CHANNEL CONNECTING OUTLET
OF WS1 AND OUTLET OF WS4

Subarea descr. Tc or Tt Time (hrs)

IS5 + WS1 Tt 0.01

2H6V1245
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uick T7-55 Ver.%5.46
Exescuted: 10:55:45 04

\projects\95-33\~current\swn\gtr55\DD1POST. TC

o far
.:/l\':

-19-2000

}-

POST -~ DEVELOPMENT WATERSHED 1

Tc

SHEET FLOW (Applicable

COMPUTATIONS FOR: WATERSHED 1

to Tc only)

Segment 1D 1-AB
Surface description WOODED
Manning's roughness coeff., n 0.4000
Flow length, L (total < or = 300) ft 100.0
Two-yr 24-hr rainfall, P2 in 3.400
Land slope, s ft/ft 0.1100
0.8 .
.007 * (n*L)
T = —---eemememmo - hrs 0.18
0.5 0.4
p2 * s
SHALLOW CONCENTRATED FLOW
Segment ID _ 1-BC
Surface (paved or unpaved)? Unpaved
Flow length, L ft 340.0
Watercourse slope, s fr/ft 0.0410
0.5
Avg.V = Csf * (s) ft/s 3.2670
where: Unpaved Csf = 16.1345

Paved Csf = 20.3282

T =1L/ (3600*V) hrs 0.03
CHANNEL FLOW
Segment ID 1-CD 1
Cross Sectional Flow Area, a sg.ft 0.17
Wetted perimeter, Pw fr 1.17
Hydraulic radius, v = a/Pw ft 0.143
Channel slope, s ft/ft 0.0300
Manning’'s roughness coeff., n 0.0630
2/3 1/2

Flow length, L

T =L / (3600*V)

——————— ft/s 1.1187

ft 1520

-DE
0.33
1.67

0.200

0.0200

0.0460

1.5668

.18

.03

TOTAL TIME

(hrs)

2H6V 1246

&1



Cuick TR-5% Ver 544G 5/1:
Executed: 10:55:45 04-19-2200
\projects\95-33\~currentswm\qtr55\DD1POST.TCT

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS
(Solved for Time using TR-55 Methods)

POST - DEVELOPMENT WATERSHED 1

Subarea descr. Tc or Tt Time (hrs)

WATERSHED 1 Tc 0.94

2H6V 1247
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Quick TR-55 Ver.5.46 S5/N:
Executed: 20:41.:02 204-21-200
1:\projects\99-33\~curreat\swn\gtr55\185.TCT

195 RUNOFF

Tc COMPUTATIONS FOR: 195 RUNOFF

SHEET FLOW (Applicable to Tc only)

Segment ID 5-AB
Surface description WOODED
Manning’s roughness coeff., n 0.4000
Flow length, L (total < or = 300) ft 100.0
Two-yr 24-hr rainfall, P2 in 3.400
Land slope, s fr/ft 0.0200
0.8

.007 * (n*L)

T = - mmmmmmm e hrs 0.35
0.5 0.4
P2 * s
SHALLOW CONCENTRATED FLOW _
Segment ID 5-BC
Surface (paved or unpaved)? Unpaved
Flow length,” L ft 570.0
Watercourse slope, s fr/ft 0.0700
0.5

Avg.V = Csf * (s) ft/s 4.2688
where: Unpaved Csf = 16.1345

Paved Csf = 20.3282

T =L / (3600%*V) hrs 0.04

CHANNEL FLOW

Segment 1ID 5-CD
Cross Sectional Flow Area, a sqg.ft 0.75%
Wetted perimeter, Pw ft 2.50
Hydraulic radius, r = a/Pw ft 0.300
Channel slope, s fr/ft 0.0290
Manning’s roughness coeff., n 0.0350
2/3 1/2
1.49 * r * 38
A fr/s 3.2489
n
Flow length, L ft 2810
T =L / (3600*V) hrs 0.24

.35

TOTAL TIME

(hrs)

2H6V1248



Quick TR-55 Ver&5. 46 S/H:
Executed: 20:41:02 04-21-20090
‘projects\99-33\~-current\swn\gtr35\I55.TC

™
L

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS
(Solved for Time using TR-55 Methods)

195 RUNOFF
Subarea descr. Tc or Tt Time (hrs)
195 RUNOFF Tc 0.62

2H6V1249



Quick TR-585 Ver- 546 S/HW:
Executed: 10:5%.10 04-15-20090
\projects\99-33\~current\swan\gtr55\F0OST. TCT

PCST DEVELOPMENT WATERSHED 4

Tc COMPUTATIONS FOR: SUB AREA 1

SHEET FLOW (Applicable to Tc only)

Segment ID AB
Surface description WOODED
Manning's roughness coeff., n ' 0.4300
Flow length, L (total < or = 300) ft 100.0
Two-yr 24-hr rainfall, P2 in 3.400
Land slope, s ft/ft 0.0550
0.8

.007 * (n*L)

T = cememmme e v e hrs 0.23 = 0.23
0.5 0.4
P2 * s

SHALLOW CONCENTRATED FLOW

Segment 1D BC

Surface (paved or unpaved)? Unpaved

Flow length, L ft 1200.0

Watercourse slope, s fr/fc 0.0420

0.5
Avg.V = Csf * (s) ft/s 3.3066
where: Unpaved Csf = 16.1345
Paved Csf = 20.3282
T =L / (3600*V) hrs 0.10 = 0.10
CHANNEL FLOW

Segment ID CD

Cross Sectional Flow Area, a sqg.ft 50.00

Wetted perimeter, Pw ft 29.00

Hydraulic radius, r = a/Pw ft 1.724

Channel slope, s fr/ft 0.0240

Manning’'s roughness coeff., n 0.0500

2/3 1/2
1.49 * r * S
N ft/s 6.6380
n

Flow length, L ft 1025

T =L / (3600%V) hrs 0.04 = (0.04
TOTAL TIME (hrs) 0.38

2H6V1250



Quick TR-55 Ver. 5:46 S/Li:
Executed: 10:55:10 04-19-2000
\orojects\99-33\~currenc\swn\gtr55\FOST.TCT

POST DEVELOPMENT WATERSHED 4

Tc CCMPUTATIONS FOR: SUB AREA 1

SHEET FLOW (Applicable to Tc only)

Segment ID
Surface description
Manning’s roughness coeff., n
Flow length, L (total < or = 300) ft
Two-yr 24-hr rainfall, B2 in
Land slope, s fr/ft
0.8
.007 * (n*L)
T = —-ceemmmmmmm oo hrs
0.5 0.4
P2 * 5

SHALLOW CONCENTRATED FLOW
Segment ID
Surface (paved or unpaved)?

Flow length, L ft

Watercourse slope, s frt/ft
0.5

Avg.V = Csf * (s) ft/s

where: Unpaved Csf = 16.1345

Paved Csf = 20.3282

T = L / (3600*V) hrs

CHANNEL FILOW
Segment ID

Cross Sectional Flow Area, a sqg. ft
Wetted perimeter, Pw ft
Hydraulic radius, r = a/Pw ft
Channel slope, s ft/ft
Manning's roughness coeff., n
2/3 1/2
1.49 * r * s
L e ft/s
n
Flow length, L ft
T = L / (3600*V) hrs

0.0000
0.0
0.000
0.0000

DE
Unpaved
690.0
0.0145

1.9429

0.10

EF FG
1.50 3.00
4.00 5.00

0.375 0.600
0.0161 0.0141
0.0630 0.0350

1.5606 3.5961

620 850

.00

.10
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Quick TR-55 V
Executed: 10:
\projects\99-33\ ~curre

/
19- 2000
\swin\grr&5\PUST.TCT

. 3/
5:10 G4 -
nt

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS

(Solved for Time using TR-55 Methods)

POST DEVELOPMENT WATERSHED 4

Subarea descr. Tc or Tt

SUB AREA 1
SUB AREA 1 Tc

2H6V1252



Qui k TR-55 Ver- 5.46 S/N:
Exscuted: 10:56:42 G4-19-2000 _
\projects\93%-33\~current\swm\gtrS5\JLFFPP.TCT

©OST DEVELOPMENT TRAVEL TIME
FOR WATERSHED 4

Tt COMPUTATICNS FOR: SUB AREA 1

SHEET FLOW (Applicable tc Tc only)
Segment ID
Surface description

Manning’s roughness coeff., n 0.0000
Flow length, L (total < or = 300) ft 0.0
Two-yr 24-hr rainfall, P2 in 0.000
Land slope, s ft/ft 0.0000
0.8

.007 * (n*L)

T =2 —cemmmm e e e hrs 0.00 = 0.00
0.5 0.4
P2 * 3

SHALLOW CONCENTRATED FLOW
Segment ID
Surface (paved or unpaved)?

Flow length, L ft 0.0
Watercourse slope, s frt/ft 0.0000
0.5
Avg.V = Csf * (s) ft/s 0.0000
where: Unpaved Csf = 16.1345
Paved Csf = 20.3282
T =1L / (3600*V) hrs 0.00 = 0.00
CHANNEL FLOW
Segment ID 4-TT
Cross Sectional Flow Area, a sqg. ft 2.00
Wetted perimeter, Pw ft 4.00
Hydraulic radius, r = a/Pw ft 0.500
Channel slope, s ft/ft 0.0140
Manning'’s roughness coeff., n 0.0650
2/3 1/2
1.49 * r * s
Vs e e ft/s 1.7086
n
Flow length, L ft 4050
T = L / (3600%*V) hrs 0.66 = 0.66

TOTAL TIME (hrs) 0.66

2H6V1253 83
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S /i.i\lT M
04-13-2000

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS
{Solved for Time using TR-55 Methods)

POST DEVELOPMENT TRAVEL TIME
FOR WATERSHED 4

Subarea descr. Tc or Tt Time (hrs)

SUB AREA 1 Tt 0.66

2H6V1254
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Quick TR-55 Ver.5.46 3/N:
Executed: 08:20:31 05-04-2000
\PROJECTS\ 99-33\ ~CURRENT\SWM\QTRS5\DD4?

POST - DEVELCPHEN

STPP.

T WATERSEED 4

Tc COMPUTATIONS FOR: SUB AREA 2

SHEET FLOW (Applicable to Tc only)
Segment ID
Surface description
Manning’s roughness coeff., n
Flow length, L (total < or = 300)
Two-yr 24-hr rainfall, P2

Land slope, s
0.8
.007 * (n*L)
T: ______________
0.5 0.4
P2 * s

SHALLOW CONCENTRATED FLOW
Segment 1ID
Surface (paved or unpaved)?
Flow length, L

Watercourse slope, s
0.5
Avg.V = Csf * (s)
where: Unpaved Csf = 16.1345
Paved Csf = 20.3282

T =L / (3600*V)

CHANNEL FLOW
Segment ID
Cross Sectional Flow Area, a
Wetted perimeter, Pw

Hydraulic radius, r = a/Pw

Channel slope, s

Manning's roughness coeff., n
2/3 1/2

Flow length, L

T =1L/ (3600*V)

4-AB
WOODED
0.4000
ft 100.0
in 3.400
ft/ft 0.1100
hrs 0.18
4-BC
Unpaved
ft 120.0
ft/ft 0.1580
ft/s 6.4133
hrs 0.01
4-CD 4 -DE
sq.ft 0.17 2.00
ft 1.17 4.00
ft 0.143 0.500
ft/ft 0.1160 0.0150
0.0390 0.0€50
ft/s 3.5557 1.7686
ft 500 3500
hrs 0.04 «+ 0.55

.18

TOTAL TIME (hrs)

2H6V 1255



Quick TR-55 Vex.&.45 S/N:
Exsecuted: 08:20:31 05-04-2000
\PRCIECTS\99-33\~CURRENT\SWM\QTR55\DD4PSTPP . TCT

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS
{Sclved for Time using TR-55 Methods)

POST - DEVELOPMENT WATERSHED 4

Subarea descr. Tc or Tt Time (hrs)

SUB AREA 2 Tc ' 0.77

2ZH6V1256
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POST

- DEVELOP

WATERSHED 1

MENT

RUNQOFF CURVE NUMBER SUMMARY

..................................................................
..................................................................

Subarea
Description
WETLAND OFFSITE
WETLANDS ONSITE
BRUSH OFFSITE
BRUSH ONSITE
RES M-2 OFFSITE
RES ONSITE
OPEN SPACE ONSI
WOODS ONSITE

nw
QW J W

CN
{weighted)

61
61
€8
€9
85
86
80
60

2H6V1257
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Quick TR=35_Ver.5.4¢ S/N
Executed: 11:07:49 04-21-2000

POST - DEVELOPMENT
WATERSHED 1

RUNOFF CURVE NUMBER DATA

..................................................................
..................................................................

Composite Area: WETLAND OFFSITE

AREA CN
SURFACE DESCRIPTION (acres)
SOIL B 1.25 60
SOIL_C 0.07 73
COMPOSITE AREA ---> 1.32 60.
Composite Area: WETLANDS ONSITE
AREA CN
SURFACE DESCRIPTION (acres)
SOIL B 1.35 60
SOIL C Q.07 73
COMPOSITE AREA ~--> 1.42 60.6
Composite Area: BRUSH OFFSITE
AREA CN
SURFACE DESCRIPTION (acres)
SOIL B 1.61 67
S0IL C 0.14 77
COMPOSITE AREA ---> 1.75 67.8
2H6V 1258
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Quick TR~E5--Ver.S5.45 S/H
Executed: 11:07:49 04-21-20G0

Composite Area: BRUSH ONSITE

AREA CN
SURFACE DESCRIPTION (acres)
SOIL B 2.43 67
SOIL C 0.77 77
COMPCSITE AREA ---> 3.20 69.4 ( 69 )
Composite Area: RES M-2 OFFSITE
AREA CN
SURFACE DESCRIPTION (acres)
SOIL B 34.80 85
SOIL C 2.24 90
COMPOSITE AREA ---> 37.04 85.3 { 85 )
Composite Area: RES ONSITE
AREA CN
SURFACE DESCRIPTION lacres)
SOIL B 41.86 85
SOIL C 9.48 90
COMPOSITE AREA ---> 51.34 85.9 ( 86 )
Composite Area: OPEN SPACE ONSI
AREA CN
SURFACE DESCRIPTION (acres)
SOIL B 3.51 79
SOIL C 0.58 86
COMPOSITE AREA ---> 4.09 80.0 ( 80 )
2H6V 1259
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Duick TR~I 5V r

r.5.¢
Executed: 11:07:49%

Composite Area: WOODS ONSITE

SURFACE DESCRIPTION

..................................
..................................

AREA CN
(acres)
6.07 55
2.66 70
8.73 59.6
2H6V1260

( 60 )
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Quick TR=TE35 Ver.5.46 S/H:
Ex-cuted: 13:55:38 04-19-200C0

POST - DEVELOPMENT WATERSHED 4
SUBAREA 1

RUNOFF CURVE NUMBER SUMMARY

..................................................................
..................................................................

Subarea Area CN
Description (acres) (welghted)
POND 4 155.53 70

TH6V1261



Quick TE=:s5-

L% =
Executed: 13:55:

Composite Area:

AREA

SURFACE DESCRIPTION (acres)
WETLANDS OFFSITE 0.02
WOODS OFFSITE 39.83
COM.\BUS.\RES. (1/2AC.) OFFSITE 6.85
RT 234 +ROW, VDOT IMPROV. 234 8§.11
WETIZANDS ONSITE 5.18
WOODS ONSITE 30.77
RES1/8AC ONSITE , 27.89
ROAD + ROW ONSITE 12.65
OPENSPACE ONSITE 22.81
CLUBHOUSE ONSITE 1.42
COMPOSITE AREA ---> 155.53

r.5.46 S/N:
3

3 04-19-2000

POST - DEVELOPMENT WATERSHED 4
SUBAREA 1

RUNOFF CURVE NUMBER DATA

2H6V 1262

)

77



er.5.46 S/N:
:54:13 04-19-2C00

POST- DEVELOPMENT WATERSHED 4
SUBAREA 1

RUNOFF CURVE NUMBER SUMMARY

..................................................................

Subarea Area CN
Description (acres) {weighted)

WETLAND OFFSITE 0.02 71
WOODS OFFSITE 39.83 56
OFFSITE 6.85 89
ROAD+RW OFFSITE 8.11 92
WETLAND ONSITE 5.18 76
WOODS ONSITE 30.77 - 58
RES1/8AC ONSITE 27.89 86
ROAD+R/W ONSITE 12.65 90
" OPENSPAC ONSITE 22.81 63
CLUBHOUSE ONSIT 1.42 93

2H6V1263
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Cuick TR=55--Ver.5.4¢ S/M:
Executed: 12:54:19 04-

RUNOFF CURVE NUMBER DATA

..................................................................
..................................................................

Composite Area: WETLAND OFFSITE

SURFACE DESCRIPTION

.....................................................
.....................................................

Composite Area: WOODS OFFSITE

SURFACE DESCRIPTION

AREA
{acres)

Composite Area: OFFSITE

SURFACE DESCRIPTION
COM/BUS SOIL B
COM/BUS SOIL C
RESIDENTIAL SOIL B

AREA
(acres)

2H6V1264
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Quick TR=55-Ver.5.46 S/N:
Executed: 13:54:19 G4-13-2000

Compcsite Area: ROAD+RW OFFSITE

SURFACE DESCRIPTION
ROAD + ROW RT. 234 SOIL B
ROAD + ROW RT. 234 SOIL C
VDOT IMPROV. TO RT. 234 SOIL B
VDOT IMPROV. TO RT. 234 SOIL C

..................................

Composite Area: WETLAND ONSITE

SURFACE DESCRIPTION

Composite Area: WOODS ONSITE

SURFACE DESCRIPTION

Composite Area: RES1/8AC ONSITE

SURFACE DESCRIPTION

AREA CN
(acres)
4 .54 89
0.71 92
2.06 98
0.80 98
8.11 92.4 ( 92
AREA CN
(acres)
0.67 60
0.84 73
3.67 79
5.18 75.6 ( 76
AREA CN
(acres)
25.57 55
1.85 70
3.35 77
30.77 58.3 ( 58
AREA CN
(acres)
21.45 85
6.44 90

2H6V1265
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Quick TR=E5&-Ver.5.46 S/N:
Executed: 13:54:19 04-15-20C0

Composite Area: ROAD+R/W ONSITE

SURFACE DESCRIPTION

..................................

Composite Area: OPENSPAC ONSITE

SURFACE DESCRIPTION

Composite Area: CLUBHOUSE ONSIT

SURFACE DESCRIPTION

AR CN
(acres)
10.37 89
2.24 92
0.04 93
12.65 89.5 { 90 )
AREA CN
{acres)
18.88 61
3.55 74
0.38 80
22.81 63.3 { 63 )
AREA CN
(acres)
0.94 92
0.48 94
1.42 92.7 ( 93 )
2H6V1267
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Ouick TR-ES Var.8.46 S/
Executed~18-:10:19 04-21-2000

POST - DEVELOPMENT WATERSHED 4
SUBAREA 2

RUNOFF CURVE NUMBER SUMMARY

..................................................................
..................................................................

Subarea Area CN
Description (acres) (weighted)

WETLAND OFFSITE 10.71 77
WETLANDS ONSITE 3.53 78
BRUSH QOFFSITE 1.06 68
RBRUSH ONSITE 10.34 67
WOODS ONSITE 17.66 55
ROAD+RW OFFSITE 11.39 S0
ROAD+RW ONSITE 0.20 89
COM/RUS OFFSITE 50.74 92
RES 1/2AC OFFSI 18.41 70
" RES CONDO ONSIT 2.07 85

2ZH6V1268



Quick TR=58.Ver.5 «#¢ o
Bxecuted: 10:10:12 04-21-2000

POST - DEVELOPMENT WATERSHED 4

SUBAREA 2

RUNOFF CURVE NUMBER DATA

..................................................................
..................................................................

Composite Area: WETLAND OFFSITE

SURFACE DESCRIPTION

77 )

Composite Area: WETLANDS ONSITE

SURFACE DESCRIPTION

Composite Area: BRUSH OFFSITE

SURFACE DESCRIPTION

2H6V1269
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Ouick TR=65Ver. i
1 1i-2000

Executed:

BRUSH ONSITE

Composite Area:

SURFACE DESCRIPTION

.......................................
..............
.....................................................

Composite Area: WOODS ONSITE

SURFACE DESCRIPTION

ARERD
{(acres)

Composite Area: ROAD+RW OFFSITE

SURFACE DESCRIPTION

AREA
(acres)

Composite Area: ROAD+RW ONSITE

SURFACE DESCRIPTION

2H6V1270
] 05



Quick TR-85 Ver.5.45 S/N:
Executed: 10:10:.2 04-21-20090

Composite Area: COM/BUS OFFSITE

AREA CN

SURFACE DESCRIPTION {(acres)
OC2IL B 39.04 82
SOIL C 11.13 94
SOIL D 0.57 95

COMPOSITE AREA ---> 50.74 92.5 ( 92 )
Composite Area: RES 1/2AC OFFSI

) AREA CN

SURFACE DESCRIPTION (acres)

SOIL B 18.17 70
SOIL C 0.01 80
SOIL D 0.23 85
COMPOSITE AREA ---> 18.41 70.2 ( 70 )

Composite Area: RES CONDO ONSIT

AREA CN
SURFACE DESCRIPTION (acres)
SOIL B 2.07 85
COMPOSITE AREA ---> 2.07 85.0 ( 85 )
2H6V1271
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.46 5/H -

04-~-21-2000

TY BY WAY OF

RUNCFF CHAMNELED ONTO PROPER
A CULVERT UNDER 145

RUNOFF CURVE NUMBER SUMMARY

..................................................................

Subarea Area CN
Description (acres) (weighted)
195 RUNOFF 46 .35 S0

2ZH6V1272



Quick TRo255 Ver.5.46 S/
Executed: 20:41:22 (:4-21-2C00

RUNOFF CHANNELED ONTO PROPERTY BY
A CULVERT UNDER 195

RUNOFF CURVE NUMBER DATA

..................................................................

Composite Area: I35 RUNOFF

AREA CN
SURFACE DESCRIPTION {acres)
SR-6 0.96 85
SOIL B M-2 16.74 85
BRUSH SOIL B 0.57 89
ROADWAY SOIL D 26.35 93
ROABWAY SOIL B 1.73 89
COMPOSITE AREA ---»> 46 .35 89.7 (
2H6V1273
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Quick TR-55 Version: 5.4& 3/N: rage 1

e

y

[

TK-55 TABULAR HYDROGRAPH METHOD
Type II Distribution
(24 hy. Duration Storm)

Executed: (05-04-2000 09:48:03
Watershed file: -->
P:\PROJECTSE\99-33\ ~CURRENT\SWM\QTRS5\POSTDD1 .WSD
Hydrograph file: --»
P:\PROJECTS\ 92-33\~CURRENT\SWM\QTR55\POSTDD1 .HYD

POST DEVELOPMENT HYDROGRAPH FOR WATERSHED 1

>>>> Input Parameters Used to Compute Hydrograph <<<<

Subarea AREA CN Tc * Tt Precip. Runoff Ia/p
Description (acres) (hrs) (hrs) (in) {(in) input/used
WATERSHED 1 108.889 82.0 1.00 0.00 7.80 ! 5.67 06 10

* Travel time from subarea outfall to composite watershed outfall point.
Total area = 108.89 acres or 0.1701 sqg.mi
Peak discharge = 344 cfs

>>>> Computer Modifications of Input Parameters <<<<<

Input Values Rounded Values Ia/p
Subarea Tc * Tt Tc * Tt Interpolated Ia/p
Description {(hr) (hr) (hr) (hr) {Yes/No) Messages
JATERSHED 1 0.94 0.00 1.00 0.00 No Computed Ia/p < .1

* Travel time from subarea outfall to composite watershed outfall point.

2H6V1274
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Ouick TR-55 Vers 1@7- 5.45 S/N:
TR-55 TABU ..R HYDROGRAPH METHND

Type II Distribution
(24 hy. Duration Storm)

Executed: 05-04-2000 09:48:03

Watershed fiie: -->
P:\PROJECTS\929-33\~ CURRWNT\SWW\QTRJS\POSTDDl .WSD
Hydrograph file: --»

P:\PROJECTS\99-33\~CURRENT\SWM\QTR55\POSTDD1 .HYD

POST DEVELOPMENT HYDROGRAPH FOR WATERSHED 1

>>>> Summary of Subarea Times to Peak <<<c<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall

Subarea (cfs) (hrs)

) WATERSHED 1 344 12.8

Composite Watershed 344 12.8
2H6V1275
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Quick TR-55

TR-55% TABULAR HYDROGRAPH METHOD
Type II Distribution
(24 hr. Duration Storm)

Executed: 05-04-2000 09:48:03
Watershed file: -->
P:\PROJECTS\ 99-3%\~CURRENT\SWM\QTR55\POSTDD1 .WSD
Hydrograph file: -->
P:\PROJECTS\ 99-33\~CURRENT\SWM\QTR55\POSTDD1 .HYD

POST DEVELOPMENT HYDROGRAPH FOR WATERSHED 1

Composite Hydrograph Summary (cfs)

Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4
Description hr hr hr hr hr hr hr hr hr
WATERSHED 1 11 14 19 28 34 45 69 108 - 162
Total (cfs) 11 14 19 28 34 45 69 108 162
Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8
Description hr hr hr hr hr hr hxr hr hr
WATERSHED 1 223 279 317 344 302 231 169 128 99
lrotal (cfs) 223 272 317 344 302 231 169 128 99
Subarea 14.0 14.3 14 .86 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hxr hr hr
NATERSHED 1 80 61 48 39 32 28 25 22 20
fotal (cfs) 80 61 48 39 32 28 25 22 20
Subarea 18.0 19.0 20.0 22.0 26.0
Description hr hr hr hr hr
TERSHED 1 19 16 14 12 0
tal (cfs) 19 16 14 12 0

2HO6V1276



Quick TR-55 Version: 5.46 S/N: Page 4
TR-5% TABULAR HYDROGRAPH METHOD
Type II Distribution
(24 hr. Duration Storm)

Executed: 05-04-2002 09:48:03

Watershed file: -->
P:\PROJECTS\99-33\~CURRENT\SWM\QTR55\POSTDD1 .WSD
Hydrograph file: --»>

2:\PROJECTS\ 99-33\~CURRENT\SWM\QTR55\POSTDD1 .HYD

POST DEVELOPMENT HYDROGRAPH FOR WATERSHED 1

Time Flow Time Flow
{hrs) (cfs) {(hrs) (cfs)
11.0 11 _ 14 .8 44
11.1 12 14 .9 41
11.2 13 15.0 39
11.3 14 15.1 38
11.4 16 15.2 36
11.5 17 15.3 35
11.6 19 15.4 33
11.7 22 15.5 32
11.8 25 15.6 31
11.8 28 15.7 30
12.0 34 15.8 30
12.1 45 15.9 29
12.2 69 16.0 28
12.3 108 16.1 27
12.4 162 16.2 27
12.5 223 1.3 26
12.6 279 16 .4 26
12.7 317 16.5 25
12.8 344 16 .6 24
12.9 323 16.7 24
13.0 302 16.8 23
13.1 266 16.9 23
13.2 231 17.0 22
13.3 200 17.1 22
13.4 169 17.2 21
13.5 149 17.3 21
13.6 128 17.4 20
13.7 114 17.5 20
13.8 99 17.6 20
13.9 89 17.7 20
14 .0 80 17.8 19
14.1 74 17.9 19
14 .2 67 18.0 19
14.3 61 18.1 19 2H6V1277
14 .4 57 18.2 18
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Quick TR-&85 V::rsgion: 5.46

e e

TR-55 TABULAR HYDROGRAPH METHCD
Type II Distribution
{24 hr. Duration Storm)

Executed: 05-04-2000 (05:48:03 )

Watershed file: --»>
P:\PROJECTS\99-33\~CURRENT\SWM\QTR55\POSTDD1 .WSD
Hydrograph file: -->

P:\PROJECTS\ 99-33\~CURRENT\SWM\QTR55\POSTDD1 .HYD

POST DEVELCPMENT HYDROGRAPH FOR WATERSHED 1

Time Flow Time Flow
(hrs) (cfs) {(hrs) (cfs)
18.6 17 22.4 11
18.7 17 22.5 10
18.8 17 22.6 10 _
18.9 16 22 .7 10
19.0 16 22.8 10
19.1 16 22.9 9
19.2 16 23.0 9
19.3 15 23.1 9
19.4 15 23.2 8
19.5 15 23.3 8
19.6 15 23.4 8
19.7 15 23.5 8
19.8 14 23.6 7
19.9 14 23.7 7
20.0 14 23.8 7
20.1 14 23.9 6
20.2 14 24 .0C 5
20.3 14 24 .1 6
20 .4 14 24 .2 5
20.5 14 24 .3 5
20.6 13 24 .4 5
20.7 13 24 .5 4
20.8 13 24 .6 4
20.9 13 24 .7 4
21.0 13 24 .8 4
21.1 13 24 .9 3
21.2 13 25.0 3
21.3 13 25.1 3
21.4 13 25.2 2
21.5 12 25.3 2
21.6 12 25.4 2
21.7 12 25.5 2
21.8 12 25.6 1
21.9 12 25.7 1
22.0 12 25.8 1
22.1 12 25.9 0
22.2 11

2ZH6V1279
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Pond File:
Inflow Hydrograph:
Outflow Hydrograph:

INFLOW HYDROGRAPH

TIME INFLOW
{min) (cfs)
660.0 13.00
666.0 15.00
672.0 16.00
678.0 18.00
684.0 20.00
690.0 22.00
696.0 24 .00
702.0 28.00
708.0 32.00
714 .0 36.00
720.0 46 .00
726.0 68.00
732.0 115.00
728.0 197.00
744 .0 300.00
750.0 360.00
756.0 437 .00
762.0 424 .00
768.0 383.00
774.0 322.00
780.0 262.00
786.0 221.00
792.0 180.00
798.0 154.00
804 .0 129.00
810.0 114.00
816.0 58.00
822.0 88.00
828.0 78.00
834 .0 71.00
840.0 65.00
846 .0 61.00
852 .0 56.00
858.0 52.00
864 .0 45.00

I EEEEEESREEEE B EE RN S A X I

*
*
*
*
*
*
*

FOUR

SEASONS

FOND4

% %k % k%

* %

= %

x

[ZEEEZEZEEEEE SR ES RS ERE & & KR

P:\PROJECTS\ 99-33\~CURRENT\SWM\ JCS\QTR55\POND4ALL . PND

P:\PROJECTS\99-33\~CURRENT\SWM\JCS\QTRS5\POST100

.HYD

P:\PROJECTS\99-33\~CURRENT\SWM\JCS\QTR55\P4100ALL.HYD

ROUTING COMPUTATIONS

OUTFLOW |ELEVATION
(cfs) (ft)
0.00 152.00
1.46 154 .57
1.65 155.16
1.80 155.60
1.90 155.97
1.93 156.30
2.04 156.62
2.15 156.94
2.20 157.26
2.26 157.59
2.38 157.95
2.43 158.39
2.54 159.02
11.14 159.990
73.83 160.91
149.13 161.88
259.81 162.63
347.70 163.06
377.96 163.19
363.98 163.13
325.76 162.96
281.99 162.75
241 .64 162.54
207 .54 162.33
179.48 162.15
158.40 161.97
145.24 161.79
136.56 161.61
119.15 161.4°2
104.52 161.27
92.88 161.14
83.36 161.03
75.68 160.93
69.07 160.85
63.41 160.78
2H6V1281

IE



e e

rond File:
nflow Hydrograp!

sutflow Hydrograph:

INFLOW HYDPOGRAPH

TIME INFLOW
(min) (cfs)
870.0 47 .00
876 .0 44 .00
§82.0 42.00
888.0 40.00
894 .0 38.00
900.0 37.00
906.0 36.00
912.0 35.00
918.0 35.00
924.0 34 .00
930.0 33.00
936.0 32.00
942.0 31.00
948.0 31.00
954 .0 30.00
960.0 29.00
956.0 28.00
972.0 28.00
978.0 27.00
984 .0 27.00
990.0 26.00
995.0 25.00
1002.0 25.00
1008.0 24 .00
1014 .0 24 .00
1020.0 23.00
1026.0 23.00
1032.0 22.00
1038.0 22.00
1044 .0 21.00
1050.0 21.00
1056.0 21.00
1062.0 21.00
1068.0 20.00
1074 .0 20.00
1080.0 20.00
1086 .0 20.00
1092.0 20.00
1098.0 19.00
1104.0 19.00
1110.0 19.00
1116 .0 19.00
1122.0 19.00
1128.0 18.00
1134.0 18.00
1140.0 18.00

ooy

IN~CUBRRENT\ WM\ JCS\QTRSS\FLND4ALL .
3N ~CURRENTA\SWM\ U CTS\QTRS5\POSTL00 .}
2

y Tasbra ke
\ ~L U

ENT\SWM\JCS\QTR55\P4100ALL.

ROUTING CCMPUTATIONS

25/t + O
(cfs)

e
<4

1

=k
goo

QUTFLOW |ELEVATION
{cfs) {(ft)
58.72 160.72
54.87 160.67
51.52 160.62
48.54 160.57
45.99 160.54
43.73 160.50
41.69 160.48
39.94 160.45
38.54 160.43
37.40 160.41
36.32 160.40
35.36 160.38
34.35 160.36
33.54 _ 160.35
32.78 160.33
31.96 160.32
31.09 160.31
30.31 160.29
29.61 160.28
28.95 160.27
28 .34 160.26
27.63 160.24
26.97 160.23
26.35 160.22
25.76 160.21
25.19 160.20
24 .¢64 160.19
24 .31 160.18
23.58 160.17
23.06 160.16
22 .54 160.1
22.15 160.15
21.86 160.14
21.52 160.14
21.14 160.13
20.85 160.13
20.64 160.12
20.48 160.12
20.23 160.11
19.92 160.11
19.69 160.11
19.52 160.10
19.39 160.10
15.21 160.10
18.97 160.09
18.78 160.09 |

2H6V1282
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pond File:
nflow Hydrogranh: .
nutflow Hydrograph: P:\PROJECTS\99-33\~CURRENT\SWM\JCS\QTR5S\PﬁlOOALL.HYD

INFLOW HYDROGRAPH

P:\FROJECTS\95-233\ ~CURRENT\SWM\JCS\QTRES\POND4ALL . PND

P:\PROJECTS\99-33\ ~CURRENT\SWM\JCS\QTR55\FCST100

ROUTING COMPUTATIONS

vy

LHL

OUTFLOW |ELEVATION
(cfs) {(f£)
18.62 160.08
18.50 160.08
18.30 160.07
18.04 160.07
17.82 160.06
17.67 16€0.06
17.53 160.06
17.33 160.05
17.06 160.04
16.85 160.04
16.68 160.03
16.54 160.03
16.44 160.03
16.25 160.02
16.00 160.02
15.80 160.01
15.64 160.01
15.51 160.01
15.41 160.00
15.23 160.00
14 .98 159.99
14.79 159.99
14 .63 159.99
14 .50 159.98
14 .40 159.98
14 .32 159.98
14 .16 159.97
13.93 159.97
13.74 159.96
13.59 159.96
13.48 159.96
13.28 159.95
13.02 159.95
12.82 159.94
12.56 159.94
12.25 159.93
12.00 159.92
11.70 159.92
11.36 159.91
11.09 159.90
10.77 159.89
10.42 159 .88
10.13 159.88

9.81 159.87

9.45 159.86

9.16 159.85
2H6V1283




Pond Fi

le:

nflow Hydvogran3:

outflow
INFLOW

Hydrograph:

HYDROGRAPH

INFLOW
(cfs)

P
P:
P:

O
D Oij-.a T

OJECT

///
W,ﬂ

-~
w2
-~
2
ol
ol

92-33\~ C"RREDI’I\S‘:A\JF‘.:\Q""7 55\ POND4ALL.PND
9?-33\ CURRENT\SWM JCS\FMP S\FPOST100 .HYD
\55-23\~CUEE NT\QHW\JC \NOTRS55\P4100ALL .HYD

ROUTING CCMPUTATIONS ‘

28/t - 0O 28/t + O QUTFLOW JELEVATION

(cfs) {cfs) (cfs) (fr)
999.7 1017.3 8.83 159.85
966 .7 1013.7 8.46 159.84
9384 .4 1010.7 g.17 159.83
991.7 1007.4 7.84 159.82
988.8 1003.7 7.47 159.81
986 .4 1000.8 7.18 159.81
984 .6 598 .4 6.94 159.80
981.9 995.6 6.81 159.79
978.6 991.9 6.67 159.78
975.5 988.6 6.54 158.77
971.8 984.5 6.38 159.76
967.4 979.8 6.20 159.75
963.3 975.4 6.03 159.74
958 .6 970.3 5.84 158.7
953.4 264 .6 5.62 159.71
894E5.5 8959 .4 5.42 159.69
943.1 8953.5 5.20 159.68
937.2 947 .1 4 .85 159.6¢
231.8 941 .2 4.73 159.64
925.8 934 .8 4.48 159.63
919.4 527.8 4 .22 159.61
913.4 §21 .4 3.97 159.5¢
807.0 514 .4 3.70 159.57
ZHG6V 1284



Outlet

Structure File: PONDAALL.STK

/3.

POND~-Z Version: 5.20 S/H:

Date Executed:

Tiwe Executad:

RS E R R E-E A SR B S E'S B R 1

rOUR SEASONS - PCHD 4

IFEEREEREEREREEEEESE SRS

* %k ¥* COMPOSITE OUTFLOW SUMMARY ****

HUNOUYNONWRONNBROVUJdANNABRWINNHOWVWVWOJANAWNREYJIUNOO
WWWWWWWONRNMNMNNDONRF R b b e 2 R e R e s

+1
19 +1
36. +1
57. +1
81. +1
107 +1
136 +1
150 +2 +1
185 +2 +1
234 +2 +1
291 +2 +1
356 +2 +1
428 +2 +1
506 +2 +1

2H6V 1285
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Outletr Structure File: POND4ALL.STR

i

PCOND-2 Versiocon: 5.20 S/
Date Executed: Time Executed:
Eh kb kR XA bk b ook ko b ok %ok kX ‘
FOUR SEASONS - POND 4
[ EEE XS EEREEEETEEEEERRES
Qutlet Structure File: P:\?ROJECTS\BQ—33\~CURRENT\SWM\JCS\QTR55\POND4ALL.STR
Planimeter Input File: P:\PROJECTS\SS-33\~CURRENT\SWM\JCS\QTR55\POND4 . VOL

fRating Table Output File: P:\PROJECTS\99-33\~CURRENT\SWM\JCS\QTR55\POND4ALL.PND

Min. Elev. (ft) 152 Max. Elev. (ft) = 164 Incr. (ft) = .3

[

Additional elevations (ft) to be included in table:
* * * 4« * % *k *x * % * Kk * 4« * *x *x *x *x * * * * * * *

A A S SRR AR SRS RS SESR R R R R RS R RS ERRE R R EEEESE R EEE]

SYSTEM CONNECTIVITY

A SRR RS SRS RS R A XSRS R R R AR EEEEE R EEE X B R R EEE X

Structure No Q Table Q Table
WEIR-VR 3 -> 3
STAND PIPE 2 -> 2
ORIFICE 1 -> 1

Outflow rating table summary was stored in file:
P:\PROJECTS\99-33\~CURRENT\SWM\JCS\QTR55\ POND4ALL . PND

2H6V 1287



A T - - . T
Outlet Structure F'le: POND4ARLIL.STR
S/H.

on:
a: Time Executed:

IR R EEE S EEEEEREEESEESESS

FOUR SzZASONS - POND 4

IR A SRR SRR A ERSSEEESESRNS:

>>>>>> Structure No. 3 <<<c<c<
(Input Data)

WEIR-VR
Weir - Vertical Rectangular

El elev. (ft)? 161.8
E2 elev. (ft)? 164.001
Welr coefficient? 2

- Welr elev. (fL)? 161.8
Length (ft)? 40

Contracted/Suppressed (C/S)? C

2H6V1288
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Outlet Structure File: PORD4ALI.STR
/N:

ime Executed:

POND-2 Version: 5.20
Dats Executed:

=i

N 2222222232

FOUR SEASONS - POND 4

dkkkd ok kkk ok dkodkokodkhkohkkXkkokk

Outflow Rating Table for Structure #3
WEIR-VR Weir - Vertical Rectangular

**x**xx TNLET CONTROL ASSUMED *#***x

Elevation (ft) Q (cts) Computation Messages
152.00 0.0 E < Inv.El.= 161.8
152.30 0.0 E < Inv.El.= 161.8
152.60 0.0 E < Inv.El.= 161.8
152.90_ 0.0 E < Inv.El.= 161.8
153.20 0.0 E < Inv.El.= 161.8
153.50 0.0 E < Inv.El.= 161.8
153.80 0.0 E < Inv.El.= 161.8
154.10 0.0 E < Inv.El.= 161.8
154 .40 0.0 E < Inv.El.= 161.8
154 .70 0.0 E < Inv.El.= 161.8
155.00 0.0 E < Inv.El.= 161.8
155.30 0.0 E < Inv.El.= 161.8
155.60 0.0 E < Inv.El.= 161.8
155.90 0.0 E < Inv.El.= 161.8
156 .20 0.0 E < Inv.El.= 161.8
156 .50 0.0 E < Inv.El.= 161.8
156 .80 0.0 E < Inv.El.= 161.8
157.10 0.0 E < Inv.El.= 161.8
157 .40 0.0 E < Inv.El.= 161.8
157.70 0.0 E < Inv.El. 161.8
158 .00 0.0 E < Inv.El.= 161.8
158.30 0.0 E < Inv.El.= 161.8
158.60 0.0 E < Inv.El.= 161.8
158.90 0.0 E < Inv.El.= 161.8
159.20 0.0 E < Inv.El.= 161.8
159.50 0.0 E < Inv.El.= 161.8
155.80 0.0 E < Inv.El.= 161.8
160.10 0.0 E < Inv.El.= 161.8
160.40 0.0 E < Inv.El.= 161.8
160.70 0.0 E < Inv.El.= 161.8
161.00 0.0 E < Inv.El.= 161.8
161.30 0.0 E < Inv.El.= 161.8
161.60 0.0 E < Inv.El.= 161.8
161.50 3.8 H=.1

2H6V1289
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Cutlet Structure File: PONDARLL.STR
POND-2 Version: 5.20 5/H:
Date Executed: Time Executed:

SRS A SRR EREEEEEREREE

FOUR SEASONS - FOND 4

************:’r********

>>>>>> Structure No. 2 <<<<<c
(Input Data)

STAND PIPE
Stand Pipe with weir or orifice flow

El elev. (ft)? 159.6
E2 elev. (ft) > 164.001
Crest elev. (ft)? 159.6
Diameter (ft)? 5

Welir coefficient? 3.0
Orifice coefficient? .6

Start transition elev. (ft) @ ?
Transition height (ft)?

2H6VI1290
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Outlet Strucgu = File: POND4RLL.STR

PCND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

RS R R SR ELESEREEEERERESE SN

FOUR SEASCNS - POND 4

hhkhkhkkkdkkhdhkdkdkahkdkdkbdktot

>>>>5>> Structure No. 1 <<<<<<
(Input Data)

ORIFICE
Orifice - Based on Area and Datum Elevation

El elev. (ft)? 152.388
E2 elev. (ft)? 164.001
Orifice coeff.? .64
Invert elev. (ft)? 152 -
Datum elev. (ft) ? 152.388
Orifice area (sq ft)? .194

2H6V1291
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Cutletr Structure FPile: POND4ALL.STR

i

OND-2 Versicn: 5.20 S/N:
xecutbed: Time Executed:

T

>>>>> CONTINUED from previous page <<<<<

Outflow Rating Table for Structure #3
WEIR-VR Weir - Vertical Rectangular

**x%* INLET CONTROL ASSUMED ***+*+

Elevation {(ft) Q (cfs) Computation Messages
162.20 30.3 H =.4
162.50 70.0 H =.7
162.80 119.4 H =1.0
163.10 176 .7 H =1.3
163.40 240.9 H =1.6
163.70 311.3 H =1.9
164 .00 387.3 H =2.2
C =3 L (ft) = 40
H (ft) = Table elev. - Invert elev. ( 161.8 ft )
0 (cfs) = C * (L,-.2H) * (H**1.5) -- Contracted Weir

2H6V 1292



Outlet Structure Fil=a: POND4ALL.STR
POKD-2 Version: 5.20 S/N:

Date Executed: Time Executed:

LR R B R EREEE RS EEERSERES]

FOUR SEASONS - POND 4

dhkhkkhkohkkkAdhkhkddhhdddkdthdt

Outflow Rating Table for Structure #2
STAND PIPE Stand Pipe with weir or orifice flow

*xkx*x TNLET CONTROL ASSUMED **x**

Elevation (ft) Q (cfs) Computation Messages
152.00 0.0 E < Inv.El.= 159.6
152.30 0.0 E < El= 159.6
152.60 0.0 E < El1= 159.6
152.90 0.0 E < El= 159.6 -
153.20 0.0 E <« El= 159.6
153.50 0.0 E « El= 159.6
153.80 0.0 E < El= 159.6
154 .10 0.0 E <« El1= 159.6
154 .40 0.0 E < El= 159.6
154 .70 0.0 E <« El= 159.6
155.00 0.0 E <« El= 159.6
155.30 0.0 E <« El= 159.6
155.60 0.0 E < El= 159.6
155.90 0.0 E < El1= 159.6
156.20 0.0 E < El= 159.6
156.50 0.0 E <« El= 159.6
156.80 0.0 E < El= 159.6
157.10 0.0 E < El1= 159.6
157.490 0.0 E < El1= 159.6
157.70 0.0 E < El1= 159.6
158.00 0.0 E < El= 159.6
158.30 D.0 E < El= 159.6
158.60 0.0 E < El1= 159.6
158.90 0.0 E < El= 159.6
159.20 0.0 E < El1= 159.6
159.50 0.0 E < El= 159.6
159.80 4.2 Weir H =.2
160.10 16.7 Welr H =.5
160.40 33.7 Weir H =.8
160.70 54.4 Weir "H =1.1
161.00 78.1 Welr H =1.4
161.30 104.5 Welr H =1.7

2H6V1293



Cutler Strcture File: POND4ALL,STF

POND-2 Version: 5.20 S/H:
Date Executeq. Time

ol 4
EXecuted:

>>>>> CONTINUED from pPrevioys bage <ccec<

Outflow Rating Table for Structure #2

STAND PIPE Stand Pipe With weir or orifice flow

k% k% INLET CONTROL, ASSUMED

ok ok ok %

6349
* A

Elevation (ft) Q (cfs) Computat i
161.60 133.3 Weir;
161.99p 143 .4 Orifice
162.20 152.4 Orificg
162.50 161.0 Orificd
162.80 169,31 Orificd
1e3.10 176.9 Orifice
163.40 184.3 Orifice
163.70 191.4 Orificel
164.00 198.3 Orificet

Weir Cw = 3 Weir length = 15. 7
Orifice Co = .6 Orifice arez - 19
Q (cfs) = (cw =* L * Hx¥*1.5) op {Co

No transition used, transition height -
Weir equation = Orifice €quation @ lev.

IBZEZEHZIIEJZE

796 ft

€

*

0.0

oy
S SN

fl

[ (]

W W w N
;b»—'oomwkomwo

[T

LIS

sg. ft,
Sqr (2*g+y))

161.6062 ft

2H6V1294



Outlet Structure Fil:z: POND4ALL.SIR

POND-~2 Versicon: 5.20 S/N:
Date Executed: Ti

A AR E A AR A YA A AR XXk SN

FOUR SEASONS - POND 4

Atk hkkdrhkkdrhkhkhkhkdtrdhi

Outflow Rating Table for Structure #1

ORIFICE Orifice - Based on Area and Datum Elevation
Elevation (ft) 0 (cfs) Computation Messages
152.00 0.0 E <« El= 152.388
152.30 0.0 E <« El= 152.388
152.60 0.5 H =.212
152.90 0.7 H =.512
153.20 0.9 H =.812
153.50 1.1 H =1.112
152.80 1.2 H =1.412
154 .10 1.3 H =1.712
154 .40 1.4 H =2.012
154 .70 1.5 H =2.312
155.00 1.6 H =2.612
155.30 1.7 H =2.912
155.60 1.8 H =3.212
155.90 1.9 H =3.512
156.20 1.9 H =3.812
156.50 2.0 H =4.112
156.80 2.1 H =4.412
157.10 2.2 H =4.712
157.40 2.2 H =E£.012
157.70 2.3 H =5.312
158.00 2.4 H =5.612
158 .30 2.4 H =5.912
158.60 2.5 H =6.212
158.90 2.5 H =6.512
159.20 2.6 H =6.812
159.50 2.7 H =7.112
159.80 2.7 H =7.412
160.10 2.8 H =7.712
160.40 2.8 H =8.012
160.70 2.9 H =8.312
161.00 2.9 H =8.612
161.30 3.0 H =8.912
161.60 3.0 H =9.212
161.90 3.1 H =9.512

2H6V1295
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s ST A T QTR
lo: PCHDAALL . STR

>>>>> CONTINUED from previous page <<<<c<

Cutflow Rating Table for Structure #1

CRIFICE Orifice - Based on Area and Datum Elevation
Elevation (ft) Q (cfs) Computation Messages
162.20 3.1 H =9.812
162.50 3.2 H =10.112
162.80 3.2 H =10.412
163.10 3.3 H =10.712
163.40 3.3 H =11.012
163.70 3.4 H =11.312
164 .00 3.4 H =11.612
C = .64 A = .194 sqg.ft.
H (ft) = Table elev. - Datum elev. ( 152.388 ft )
Q (cfs) = C * A * sgr(2g * H) _

2H6V1296
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: . rage
39:55: 57 eturn Freg: 1

ONT -2 Ver

(SIS
EXECUTED: 05

Fek ok k ok ok dkohdhkik ok ok ok SUNHULT"Y OF RGCUTING (“(DMP[JTATIOIJS LR R R R R EE R EE BN TR X

pond File: P:\PROJECTS\99-32\~CURRENT\SWM\JCS\QTRS5\ POND4ALL . PND
Inflow Hydrograph: P:\PROJECTS\99-33\~CURRENT\SWM\JCS\QTR55\POST100 .HYD
Outflow Hydrograph: P:\PROJECTS\399-33\~CURRENT\SWM\JCS\QTRS5\P4100AT.L . .HYD

Starting Pond W.S. Elevation = 152.00 ft

*xx*x*x Summary of Peak Outflow and Peak Elevation ***xx

Peak Inflow = 437.00 cfs
Peak Outflow = 377.96 cfs
Peak Elevation = 163.19 ft

*xx*+ Summary of Approximate Peak Storage *x*xx

"Initial Storage = 0 cu-ft
Peak Storage From Storm = 479,036 cu-ft
Total Storage in Pond = 479,036 cu-ft

Warning: Inflow hydrograph truncated on left side.

2H6V1297
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AEF TR A REREEI AT AL A Y AL A A S XD

*
*-
*
h:4
*
*

X ER AR R E R R S R R A S R kR

Inflow Hydrograph:

Rating Table file:

FOUR

P: \PROJECTS\99-33\ ~CURRENT\SWM\JCS\QTR55\POST100

R ZEASONS

POND4

¥
*
*
*
*
*
*

-HYD

P:\ PROJECTS\ 99-33\ ~CURRENT\SWM\JCS\QTR55\POND4ALL . PND

- -~-INITIAL CONDITIONS----
Elevation = 152.00 ft
outflow = 0.00 cfs
Storage = 0 cu-ft

GIVEN POND DATA

ELEVATION
(ft)

OUTFLOW
{cfs)

STORAGE
{cu-ft)

56

189

448

875
1,512
2,409
3,723
5,574
3,054
11,254
15,267
20,185
26,056
32,820
40,528
49,243
59,025
69,937
82,040
95,281
109,595
125,021
141,604
159,383
178,402
198,691
220,157
242,793
266,629

2H6V1298

INTERMEDIATE ROUTING

COMPUTATIONS
28/t 28/t + 0
{cfs) {cfs)

0.0 0.0
0.0 0.0
0.3 0.8
1.1 1.8
2.5 3.4
4.9 6.0
8.4 9.6
13.4 14 .7
20.7 22.1
31.0 32.5
a4 .7 46 .3
62.5 64 .2
84 .8 8B6.6
112.1 114 .0
144 .8 146.7
182.3 184.3
225.2 227.3
273 .6 275.8
327.9 330.1
388.5 390.8
455 .8 458.2
529.3 531.7
608.9 611.4
694 .6 697.1
786 .7 789.3
885.5 888.2
991.1 9398.0
1103.8 1123.2
1223.1 1259.6
1348.8 1406 .0
1481.3 1562.3




05-05-2000
bPOsTX00

.HYD

GIVEN POND

ELEVATION
(ft)

CUTFLOW
(cfs)

09:55:57

POND4: 4.

(cu-ft)

318,027
345,649
374,573
404,754
436,212
468,975
503,067
538,516
575,350

Time increment

(t)

INTERMEDIATE ROUTING

COMPUTATIONS
28/t 28/t + O
(cfs) (cfs)

1620.5 1727.9
1766 .8 1903.1
1920.3 2070.5
2081.0 2266.3
2248.6 2482.8
2423 .4 2715.1
2605.4 2962.2
2794.8 3223.3
2991.8 3497.9
3196.4 3785.4
6.0 min
2H6V1299
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Ouick TR-E3 Versicon: 5.46 E/N Page 1
— TR-55 TABULAR HYDROCGRAFH METYDD
Type I1 Listributicn
{24 hr. Duration Storm)
Executed: )5~05-200) 10:17:22
Watershed file: -->
2:\PROJECTS\ 99-33\~CURRENT\SWM\QTR55\ POSTDD4B.WSD
Hydrograph file: -->
P:\PROJECTS\ 59-33\~CURRENT\SWM\QTRSS5\PCSTDD4 .HYD
POST-DEVELOPMENT HYDROGRAPH FOR FLOW FROM WATERSHED 4 SUBAREA 2
>>>> Input Parameters Used to Compute Hydrograph <<<<
Subarea AREA CN Tc * Tt Precip. Runoff Ia/p
Description (acres) (hrs) {(hrs) (in) {in) input/used
FLW DNSTM POND4 126.11 79.0 0.75 0.00 7.80 { 5.32 07 10
* Travel time from subarea outfall to composite watershed outfall point.
Total area = 126.11 acres or 0.1970 sg.mi
Peak discharge = 444 cfs
>>>> Computer Modifications of Input Parameters <<<<c<
Input Values Rounded Values Ia/p
Subarea Tc * Tt Tc * Tt Interpolated Ia/p
Description (hr) (hr) {hr) {hr) (Yes/No) Messages
‘LW DNSTM POND4 0.77 0.00 0.75 5.00 No Computed Ia/p < .1

* Travel time from subarea outfall to composite watershed outfall point.

2H6V 1300



Cick TR-55 Version: 5.46 S/H:

TE- 25 TARULAR EYDROGRAPI METHOD
Tvpe IT1 Distribution
(24 hr. Duration Storm)

Executed: 05-05-2000 10:17:22

Watershed file: -->
P:\PROJECTS\99-33\~CURRENT\SWM\QTR55\POSTDD4B . WSD
Hydrcgraph file: --»>

P:\PROJECTS\95-33\~CURRENT\SWM\QTR55\POSTDD4 .HYD

POST-DEVELOPMENT HYDROGRAPH FOR FLOW FROM WATERSHED 4 SUBAREA 2

>>>> Summary of Subarea Times to Peak <<«<c<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall
Subarea (cfs) (hrs)
FI.W DNSTM POND4 444 12.6
Composite Watershed 444 12.6
2ZH6V1301
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PR Y SRR

Ouick TR-55 versicm: 5.46 S/N: Page 3

R TR-55 TABULAR HYDROGRAPH METECD
Type II Distribution
{24 hr. Duraticn Storm)

xzecuted: 05-05-2000 10:17:22 ‘
Watearshed file: --» ~
P:\PROJECTS\99—33\~CURRENT\SWM\QTR5S\POSTDD4B.WSD
Hydrograph file: -->
P: \PROJECTS\ 95 -33\ ~CURRENT\SWM\QTR55\POSTDD4 .HYD

POST-DEVELOPMENT HYDROGRAPH FOR FLOW FROM WATERSHED #4 SUBAREA 2

Composite Hydrograph-Summary (cEs)

e e o o e e . et o e e e mm . m = e o e o m mm — am w  wm e e wm A ww e am e am e o e v v e v e m e v = = e e = . e A s e e om e o = b - —

Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4
Description hr hr hr hr hr hr hr hr hr
FLW DNSTM POND4 14 19 25 38 48 71 121 203 308
Total (cts) 14 19 25 38 48 71 121 203 308
Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8
Descripticn hr hr hr hr hr hx hr hr hr
FLW DNSTM POND4 398 444 430 387 264 180 129 97 78
Total (cfs) 328 444 430 387 2€4 180 iz29 97 78
Subarea 14.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
LW DNSTM POND4 64 51 43 37 32 28 25 23 21
Total (ciEs) 64 51 43 37 32 28 25 23 21
Subarea 18.0 19.0 20.0 22.0 26.0
Description hr hr hxr hr hr
LW DNSTM POND4 20 18 16 13 0
otal (cfs) 20 18 16 13 0
2H6V 1302
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Quick TR-55 Version: 5.46 S/N:

o]
33
@0
T
S

TR-55 TABULT.AR HYDROGRAPH METHCD
Type II Distributicon
(24 nr. Duration Storm)

Executed: 05-05-2000 10:17:22

Watershed file: --»>
P:\PROJECTS\99-33\~CURRENT\SWM\QTR55\POSTDD4B.WSD
Hydrograph file: --»>

P:\PROJECTS\ 99-33\~CURRENT\SWM\QTR55\POSTDD4 .HYD

POST-DEVELOPMENT HYDROGRAPH FOR FLOW FROM WATERSHED 4 SUBAREA 2

Time Flow Time Flow
{(hrs} (cfs) {hrs) {cfs)
11.0 _ 14 14 .8 40
11.1 16 14.9 38
11.2 17 15.0 37
11.3 19 15.1 36
11.4 21 15.2 25
11.5 23 15.3 34
11.6 25 15.4 33
11.7 29 15.5 32
11.8 34 15.6 31
11.9 38 15.7 30
12.0 48 15.8 30
12.1 71 15.9 29
12.2 121 16.0 28
12.3 203 16.1 27
12.4 308 16.2 27
12.5 398 16 .2 26
12.6 444 16.4 26
12.7 430 16.5 25
12.8 387 16.6 25
12.9 325 i16.7 24
13.0 264 16.8 24
13.1 222 16.9 23
13.2 180 17.0 23
13.3 154 17.1 23
13.4 129 17.2 22
13.5 113 17.3 22
13.6 g7 17.4 21
13.7 87 17.5 21
13.8 78 17.6 21
13.9 71 17.7 21
14.0 64 17.8 20
14.1 60 17.9 20
14 .2 55 18.0 20
14 .3 51 18.1 20
14 .4 48 18.2 20

2H6V1303 137
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TR-55 Version: 5.46 S/N:

cwwaes s

TR-55 TABULAR HYDROGRAPH METHCD
vpe I Distripution
(24 hr. Duration Storm)

Executed: 05-05-200C0 10:17:22
Watershed file: - >

P:\PROJECTS\99-33\~CURRENT\SWM\CTR55\PCSTDL4B . WSD

Hydrograph file: -->

P:\PROJECTS\99-33\ ~CURRENT\SWM\QTR55\FOSTDD4 .HYD

POST-DEVELOPMENT HYDROGRAPH FOR FLOW FROM WATERSHED

Time Flow Time
(hrs) (cfs) (hrs)
18.6 19 22.4
18.7 19 22.5
18.8 18 22.6
18.9 18 22.7
19.0 18 22.8
19.1 18 22.9
19.2 18 23.0
19.3 17 23.1
19.4 17 23.2
19.5 17 23.3
18.6 17 23.4
19.7 17 23.5
19.8 16 23.¢6
19.9 16 23.7
20.0 16 23.8
20.1 16 23.9
20.2 16 24 .0
20.3 16 24 .1
20 .4 15 24 .2
20.5 15 24 .3
20.6 15 24 .4
20.7 15 24 .5
20.8 15 24 .6
20.9 15 24 .7
21.0 14 24 .8
21.1 14 24 .9
21.2 14 25.0
21.3 14 25.1
21.4 14 25.2
21.5 1 25.3
21.6 14 25.4
21.7 13 25.5
21.8 13 25.6
21.9 13 25.7
22.0 13 25.8
22 .1 13 25.9
22.2 12

('D'
(D

4 SUBAREA 2

OFRF HFHENMNWWWbhLELBJUUOAANROONJJIJTODODW W

2H6V1305
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Quick TR-55 Varsion: 5.48 S/N:

et

0
4]
I

SR TR-55 TARULAR HYDROGRAPH METROD

Type II Distribucion
(24 hr. Duration Stoxrm)

Executed: (05-04-2000 05:406:16
‘ frqhed file: -->»
P:\PR@JECTS\99- VW ~CURRENT\SWMYQTRS5\PSTIAISS . WsD
Hydrograph file: -->

2:\PROJECTS\99-33~CURRENT\SWM\QTR55\PST1AIS5 . .HYD

POST-DEVELOPMENT HYDROGRAPH FOR FLOW RUNNING IN CHANNEL WHICH IS
BETWEEN THE OUTLET OF WS1. AND THE OUTLET CF WS4

>>>> Input Parameters Used to Compute Hydrograph <<<<

Subarea AREA CN Tc * Tt Precip. Runocff Ia/p
Description {acres) (hrs) . {hrs) (in) (in) input/used
WATERSHED 1 108.89 80.0 1.00 0.00 7.80 5.44 .06 10
I95 46 .35 90.0 0.50 0.00 7.80 61 .03 10

* Travel time from subarea outfall to coﬁ@osite watershed outfall point.
Total area = 155.24 acres or 0.2426 sg.mi
- Feak discharge = 459 cfs

>>>> Computer Modifications of Input Parameters <<<<<

Input Values Rounded Values Ta/p
Subarea Tc * Tt Tc * Tt Interpolated Ia/p
Description (hr) (hr) {hr) {hr) (Yes/No) Messages
JATERSHED 1 0.94 .00 1.00 0.00 No Computed Ia/p < .1
195 0.62 0.00 0.50 0.00 No Computed Ia/p < .1

* Travel time from subarea cutfall to composite watershed outfall point.

2H6V1307

/4/



ouick
T~-55 TABULAR HYDRCORAPH METHOD

vpe II Distribution
(24 hr. Duration Storm)

7

Executed:

jaw)

05-04-23090

03:46

N
e iR o]

Watershed file:

Hydrograph file:

-

"\PROJECTS\99-323\~CURRENT\SWM\QTRS55\PST1AIS5 .WSD

-->

P:\PRCJECTS\99-33\~CURRENT\SWM\CTR55\PST1AISS5.HYD

PCGST-DEVELOPMENT HYDROGRAPH FOR FLOW RUNINING

BETWEEN THE

OUTLET OF WS1

AND THE

IN CHANNEL WHICH IS

OUTLET OF WS4

>>>> Summary of Subarea Times to Peak <<<«<

Peak Discharge at
Composite Qutfall

Time to Peak at
Composite Outfall

(cfs) (hrs)

WATERSHED 1 330 12.8

I95 253 12.4

Composite Watershed 459 12.6
2H6V 1308
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Tk-55 TABULAR HYDROGRAPH
Type II Distrik
(24 hr. Durati
Executed: 05-04-2000 09:46:16
Watershed file: -->
P:\PROJETTS\99-33\ ~CURRENT\SWM\QTR55\PST1AIS5 . WSD
Hydrograph file: -->
P:\PRCIJECTS\99-33\~CURRENT\SWM\QTRSS\PST1AI95.HYD

POST-DEVELOPMENT HYDROGRAPH FOR FLOW RUNNING IN CHANNEL WHICH IS
BETWEEN THE OUTLET OF WS1 AND THE OUTLET OF WS4

Composite Hydrograph Summary (cfs)

Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12 .4
Description hr hr hr hr hr hr hr hr hr
WATERSHED 1 10 14 19 27 32 44 7 104 155
195 8 11 15 27 45 81 147 224 253
rotal (cfs) 18 25 34 54 77 125 214 328 408
Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8
Description hr hr hr hr hr hr hr hr hr
WATERSHED 1 214 267 305 320 290 221 162 123 95
.95 2473 192 142 108 67 46 35 29 25
Total (cfs) 457 459 447 438 357 267 197 152 120
Subarea 14.0 14 .3 14 .6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
IATERSHED 1 77 58 46 37 31 27 24 21 19
95 22 20 17 15 14 12 11 10 10
Total (cfs) 99 78 63 52 45 39 35 31 29
Subarea 18.0 19.0 20.0 22.0 26.0
escription hr hr hr hr hr
TERSHED 1 19 16 14 11 0
.5 9 8 7 6 G
2H6V1309
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Quickx TR-55 Version: 5.46 3/N: Page 4
TR-55 TABUL: 2 HYDROGRAPH METHCD
Type I1 Distributicn
(24 hr. Duration Storm)

Executed: 05-04-2000 09:46:1¢

Watershed file: -->
P:\PROJECTS\99-33\~CURRENT\SWM\QTR55\PST1AI9S . .WSD
Hydrograpn: file: --»

D:\PROJECTS\99-33\~CURRENT\SWM\QTR55\PST1AI35 .HYD

POST-DEVELOPMENT HYDROGRAPH FCOR FLOW RUNNING IN CHANNEL WHICH IS
BETWEEN THE OUTLET OF WS1 AND THE OUTLET OF WS4

Time Flow Time Flow
(hrs) (cts) (hrs) (cfs)
_ 11.0 18 14 .8 S8
11.1 20 14.9 55
11.2 23 15.0 52
11.3 25 15.1 51
11.4 28 15.2 49
11.5 31 15.3 48
11.6 34 15.4 46
11.7 41 15.5 45
11.8 47 15.6 44
11.9 54 15.7 43
12.0 77 15.8 41
12.1 125 15.9 40
12.2 214 16.0 39
12.3 328 16.1 38
12.4 408 16 .2 3
12.5 4577 16.3 37
12.6 459 16.4 36
12.7 447 16.5 35
12.8 438 16.6 34
12.9 398 16.7 33
13.0 357 16.8 33
13.1 312 16.9 32
13.2 267 17.0 31
13.3 232 17.1 31
13.4 197 17.2 30
13.5 175 17.3 30
13.6 152 17.4 29
13.7 136 17.5 29
13.8 120 17.6 29
13.9 110 17.7 29
14 .0 99 17.8 28
14.1 92 17.9 28
14.2 85 18.0 28
14 .3 78 18.1 28
14 .4 73 18.2 27
2H6V1311
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TR-55 TARULAR HYDROGRAPH METHCD
e IT7 Digtribution
hr. Duraticn Storm)

t“‘

Executed: 05-04-2000 08:46:16
Viatershad file: --»>
:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PST1AIS55 . WSD
Hydrograph file: -->
>:\PROJECTS5\9%-33\~CURRENT\SWM\QTR55\PST1AISS . HYD

nJ

POST-DEVELOPMENT HYDROGRAPH FCR FLOW RUNNING IN CHANNEL WHICH IS
BETWEEN THE OUTLET OF WS1 AND THE OUTLET OF WS4

Time Flow Time Flow
(hrs) (cfs) (hrs) (cfs)
18.6 26 22.4 15
18.7 25 22.5 15
18.8 25 22.6 14
18.9 24 22.7 14
19.0 24 22.8 14
18.1 24 22.9 13
18.2 23 23.0 13
19.3 23 23.1 12
19.4 23 23.2 12
19.5 22 23.3 11
19.6 22 23.4 11
19.7 22 23.5 11
19.8 22 23.6 10
18.9 21 23.7 10
20.0 21 23.8 9
20.1 21 22.9 9
20.2 21 24 .0 8
20.3 20 24 .1 8
20.4 20 24 .2 8
20.5 20 24 .3 7
20.6 20 24 .4 7
20.7 20 24 .5 6
20.8 19 24 .6 6
20.9 19 24 .7 6
21.0 19 24 .8 5
21.1 19 24 .9 5
21.2 19 25.0 4
21.3 18 25.1 4
21 .4 18 25.2 3
21.5 18 25.3 3
21.6 18 25 .4 3
21.7 18 25.5 2
21.8 17 25.6 2
21.9 17 25.7 1
22.0 17 25.8 1
22.1 17 25.9 0
22.2 16
2H6V1313
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(uick TR-85 Version: 5 .46 S/i:
TR-35 TABRULAR HYDRCGERAPH MRETHCD
Type I1 Distribution
(24 hr. Duration Stormj

Executed: 05-04-2000 08:19:C1 ‘

Watershed file: -->
P:\PRCJECTS\99-33\~ " "URRENT\SWM\QTR55\PSTI95TL.WSD
Hydrograph file: -->

P:\PROJECTS\99-33\~CURRENT\SWM\QTR55\PSTI95TL.HYD

FOST-DEVELOPMENT HYDROGRAPH FOR ALL FLOW TRAVELING THROUGH
CULVERT UNDER IS5

>>>> Input Parameters Used to Compute Hydrograph <<<«

Subarea AREA CN Tc * Tt Precip. Runoff Ia/p
Description (acres) (hrs) (hrs) (in) (in) input/used
FLW UPSTM POND4 155.53 70.0 0.75 0.50 7.80 4.29 .11 .10
FLW DNSTM POND4 126.11 79.0 0.75 0.00 7.80 5.32 .07 .10
FLOW FROM WS 1 108.83 82.0 1.00 0.00 7.80 5.67 .06 .10

- FLOW FROM IS5 46 .35 90.0 0.50 0.10 7.80 6.61 .03 .10

* Travel time from subarea cutfall to composite watershed outfall point.
Total area = 436.88 acres or 0.6826 sg.mi
Peak discharge = 1127 cfs

>>>> Computer Modifications of Input Parameters <<<<<

Input Values Rounded Values Ia/p
Subarea Tc * Tt Tc * Tt Interpolated Ta/p
Description (hr) (hr) {hr) (hr) (Yes/No) Messages
‘LW UPSTM POND4 0.65 0.66 0.75 0.50 No - -
FLW DNSTM PCOND4 0.77 0.00 0.75 0.00 No Computed Ia/p < .1
FLOW FROM WS 1 0.94 0.01 1.00 0.00 No Computed Ia/p < .1
"LOW FROM 195 0.62 0.01 0.50 0.10 No Computed Ia/p < .1

* Travel time from subarea outfall to composite watershed outfall point.

2ZH6V1315
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TR-55 TARULAR HYDROGRAPH METHCD
Type II Distribution
24 hr. Duration Stoim)

Executad: 05-04-2000 08:19:01
file

fil -

P:\PROJECTS " 99-33\~CURRENT\SWM\UTR55\PSTIS5TL.WSD
Hydrograph file: --»>
P:\PROJECTS\99-33\~CURRENT\SWM\QTR55\PSTI95TL.HYD

POST-DEVELOPMENT HYDROGRAPH FOR ALL FLOW TRAVELING THROUGH

CULVERT UNDER I95

>>>> Summary of Subarea Times to Peak <<«<«

Peak Discharge at Time to Peak at

Composite Outfall Composite Outfall
Subarea {cfs) {hrs)
FLW UPSTM POND4 373 ) 3.0
FLW DNSTM POND4 444 12.6
FLOW TFROM WS 1 344 12.8
FLOW FROM IS5 239 12.5
Composite Watershed 1127 12.8

2H6V1316
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ouick TR-55 Version:

5.46 S/

TR-55 TABULAR
/’:)l II

Executed:
-->

Watershed file:
L \PROJECTS\99-33\ ~CURRENT\ SWM\QTR55\PSTI95TL.WSD

Hydrograph file:

T
{2
L

[t4

oy

r.

-->

05-04-2000

Cc8:

2 : \PROJECTS\99-33\~CURRENT\SWM\QTR55\PSTI95TL . .HYD

4
“

S

HYDROGRAPE METHOD
Distribution
Duras.ion Storii)

:01

'

{u
0

¢

Ul

POST-DEVELOPMENT HYDROGRAPH FOR ALL FLOW TRAVELING THROUGH
CULVERT UNDER 195

Subarea
Description

Composite Hydrograph Summary (cfs)

FLW UPSTM POND4 _

LW DNSTM POND4
~ LOW FROM WS 1
. LOW FROM 195

41 55
203 308
108 162
189 232
541 757

Subarea
Description

LW UPSTM POND4
FLW DNSTM POND4
TLOW FROM WS 1

LOW FROM I95

209 150
97 78
128 99

1 26
465 353
2H6V1317

=y



i\‘
o]
)
[$1]
N

Executed: 05-04-2000 (¢8:319:01
Watersned fiie: -->
P:\PROJECTS\99-33\~CURRENT\SWUM\QTRSS\PSTISSTL . .WSD
Hydrograph file: -->
P:\PROJECTS\99—33\~CURRBNT\S.h\QTRSS\PSTI95TL.HYD

POST-DEVELOPMENT HYDROGRAPH FOR ALL FLOW TRAVELING THROUGH
CULVERT UNDER 195

Subarea 14.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
FLW UPSTM POND4 111 77 58 45 5 31 28 25 23
FLW DNSTM POND4 64 51 43 37 32 28 25 23 21 _
FLOW FROM WS 1 80 61 48 358 32 28 25 22 20
“LOW FROM I95 23 20 17 16 14 12 11 10 10
Tatal (cfs) 278 208 166 137 114 99 8% 80 74

Subarea 18.0 1¢.0 20.0 22.0 26.0
Description hr hr hr hr hr
LW UPSTM POND4 21 15 17 0
"LW DNSTM POND4 20 iR 16 13 0
FLOW FROM WS 1 19 16 14 12 0
T"LOW FROM IS85 9 8 7 6 0
rotal (cfs) 69 61 54 44 0

2H6V1318
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Quick TR-%5 Versicn: 5.46 S/N:

%)
(43
2
M
r

Executed: 05-04-2000 08:19:0:2

Watershed file: -->
P . \PROJECTS\ 99-33\~CURRENT\SWM\QTRS5\PSTI95STL.WSD
Hydrograph file: -->

P:\PROJECTS\ 99-33\~CURRENT\SWM\QTR55\PSTI95TL . HYD

POST-DEVELOPMENT HYDROGRAPH FOR ALL FLOW TRAVELING THROUGH
CULVERT UNDER 1955

Time Flow Time Flow
(hrs) {cfs) {hrs) (cfs)
11.0 42 14 .8 152
11.1 477 14.9 144
11.2 52 15.0 137
11.3 57 15.1 132
11.4 63 15.2 128
11.5 69 15.3 123
11.6 75 15.4 119
11.7 87 15.5 114
11.8 100 15.6 111
11.9 112 15.7 108
12.0 145 15.8 105
12.1 211 15.9 102
12.2 343 16.0 99
12.3 541 16.1 97
12.4 757 16.2 s
12.5 945 16.3 93
12.6 1064 16 .4 91
12.7 1109 16 .5 89
12.8 1127 16.6 87
12.9 1072 16.7 85
13.0 1017 16 .8 84
13.1 919 16.9 82
13.2 821 17.0 80
13.3 721 17.1 79
13.4 622 17.2 78
13.5 544 17.3 76
13.6 465 17.4 75
13.7 409 17.5 74
13.8 353 17.6 73
13.9 316 17.7 72
14 .0 278 17.8 71
14 .1 255 17.9 70
14°.2 232 18.0 69
14 .3 209 18.1 68
14 .4 195 18.2 67

2H6V1319 53
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(Ouick TR-35 Version: 5.46 S/N:
T TR-55 TABULAR HYDROGRAPH METHOD
Type II Distribution
(24 hr. Duration Storm)

Executed: (05-04-20C° ©08:19%9:01

&}

it

Watershed file: -->
P:\PROJECTS\95-33\~CURRENT\SWM\QTR55\PSTISSTL .WSD
Hydrograph file: -->
P:\PROJECTS\99~33\~CURRENT\SWM\QTR55\PfTIBSTL.HYD
POST-DEVELCPMENT HYDROGRAPH FOR ALL FLOW TRAVELING THROUGH
CULVERT UNDER I95
Time Flow Time Flow
{hrs) {cfs) {(hrs) (cfs)
18.6 64 22.4 40
18.7 63 22.5 38
18.8 63 22.6 37
18.9 62 22.7 36
19.0 61 22 .8 35
9.1 60 22.9 34
19.2 60 23.0 33
19.3 59 23.1 32
19.4 58 23.2 31
19.5 58 23.3 30
19.6 57 23.4 29
195.7 56 23.5 28
19.8 55 23.6 26
19.9 55 23.7 25
20.0 54 23.8 24
20.1 54 23.9 23
20.2 53 24.0 272
20.3 52 24 .1 21
20 .4 52 24 .2 20
20.5 52 24 .3 19
20.6 51 24 .4 18
20.7 50 24 .5 16
20.8 50 24 .6 15
20.9 50 24 .7 14
21.0 49 24 .8 13
21.1 48 24 .9 12
21.2 48 25.0 11
21.3 48 25.1 10
21 .4 47 25 .2 9"
21.5 46 25.3 8
21 .6 46 25.4 7
21.7 45 25.5 6
21 .8 45 25.6 4
21.9 44 25.7 3
22.0 44 25.8 2
22.1 43 25.9 1
22 .2 472

[l
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FOST DEVELOPMENT HYDRGGRAPH FOR TOTAL FLOW
WITHIN WATERSHED 4

&

_ TME __  OCutflowPond4  QutflowWS4-2 Quiflow WS51+135 Tetal Outflow

{:nin) (hrs)

702 11.7 0.584 29 41 70.584
708 11.8 1.536 34 47 82.536
714 11.9 1.71 38 54 93.71
720 12 1.84 48 77 126.84
726 12.1 1.912 71 128 197.912
732 12.2 1.974 121 214 336.974
738 12.3 2.084 203 328 533.084
744 12.4 2.17 308 408 718.17
750 12.5 2.224 398 457 857.224
756 12.6 2.308 444 459 905.308
762 12.7 24 430 447 §€79.4
768 12.8 2474 387 438 827.474
774 12.9 - 5.98 325 398 728.98
780 13 36.216 264 357 657.216
786 13.1  _ 103.95 222 312 637.95
792 13.2 193.402 180 267 640.402
798 13.3 294.966 154 232 680.966
804 13.4 359.804 129 197 685.804
810 13.5 369.572 113 175 657.572
816 13.6 341.048 97 152 £90.048
822 13.7 299498 87 136 522.498
828 13.8 257.78 78 120 45578
834 13.9 221.18 71 110 402.18
840 14 190.704 64 99 353.704
846 14.1 166.832 60 92 318.832
852 14.2 150.504 55 85 290.5C4
858 14.3 140.032 51 78 269.032
864 14.4 126.114 48 73 247.114
870 14.5 110.372 46 68 224.372
876 14.6 97.536 43 63 203.536

882 14.7 37.152 42 60 139.152

2H6V1323
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SECTION V

HEC-2/BOSS ANALYSIS
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Normal Depth Results Normal Depth Resultg

Cross-Section: 103801 Cross-Section: 2010
Elevation: 102,95 £t MSL Elevotion: 84.76 Ft me
Depth: 4.35 £t Depth: 3.46 £t
Discharge: 395.00  cfs Discharge: 177.20 s
Energy Gradient: 00176  ft/ft Energy Gradient: 0024 FL/it
Froude Number: 0.3788 b Froude Numizer: 03554 ?
Flow Reqime: Subcritical Flow Regime: Subcriticol]
Flow Area: 82.60 sq ft Flow Area: 47.27 sq £t
Average Velocity: 4.79 ft/¢ Average Velocity: 3.74 ft/s
Maximum Velocity: 12,53 ft/¢ Maximum Velocity: 11.31 Ft/s
Composite n: 0.1065 Composite ni 01097
Hydraulic Radius: 223 £t Hydraullc Radius: 116 £t
Wetted Perimeter: 37.12 £t Wetted Perimeter: 4061 L
Wetted Top Width: 3436  ft Wetted Top Width: 3923 %
Critical Slope: 02802  Ft/ft Critical Slope: DaBe7  FAAE
N { Depth R lts ‘
orne °pP €= Normal Depth Results
Cross-=Sectior: 10001 , "
Eleva tion: 10328 £t MSL Cross-Section: 20100 .
Depth 5 g - Elevation: £2.30 £t MIL
°P - _ Depth: 3.80 F4
Discharge: 429.00 cfs ) -
' Discharge: 23217 cfs
Energy Gradient: 00176 ft/ft \ " N
Froude Number 097 4¢ Energy Grodient: 0.024 ft/f1
, e Froude Number: 0.3374
Flow Regime: Subcritical \ o .
Flow Aroo: 9204 — Flow Regime: Subcriticol
\ . . Flow Area: 62.21 sq ft
Averoge Velocity: 4.39 ft/s . .. '
‘ . Average Veloclty: 3.72 Ft/«
Maximum Velocity: 13.08 ft/s . ;
Maximum Velocity: 12.06 £/
Composite nt 0.1071 Ly o S
P ' ' Composite n: 0.1105
Hydraulic Radius: 2.39 ft | )
Hydraullc Radius: 1.28 L Pt
Wetted Perimeter: 3938 ft . N .
Wetted Perimeter: 4873 £t
Vetted Top Width: 3651 ft \ o ’
Citieol | 5747 cLset Wetted Top Width: 47.32 Ft
kel Slope herd Critical Slope: 0.:863  Fi/4



Normol Depth Results

Cross-Section:
Elevation:

Depth:

Discharge:

Energy Gradient:
Froude Number
Flow Regime:

Flow Area:
Average Velocity:
Moximum Velocity:
Composite n:
Hydraulic Radius:
Wetted Perimeter:
Wetted Top Width
Critical Slope:

30001
7117
117
36025
6.0309
0.2861

£t MSL
£t

cfs
Ft/ft

Subcritical

. 204.78

1.75
1.75
0.105
0.59
348.66
348.60
0.3816

Normol Depth Results

Cross-Section:
Llevation

Depth:

Discharge:

Energy Grodient:
Froude Number:
Flow Regime:

Flow Area:
Average Velocity:
Maximum Velocity:
Composite ni
Hydraulic Radius:
Wetted Perimeter:
Wetted Top Width
Critical Slope:

-~
~

30001
71.51
1.51
639.86
0.0309
0.2944

sq ft
ft/s
ft/s

ft
ft
ft
Ft/ft

£t MSL
Ft

cfs
Ft/ft

Subcriticot

340,43
c.08
2.08
0.103
0.76
449,54
449,46
0.3506

sq ft
ft/s
ft/s

Ft
£t
Ft
FL/ft

Normal Depth Results

Cross—-Sectior
Elevation:

Depth:

Discharge:

Energy Gradient:
Frqude Number:
Flow Regime:

Flow Area:
Average Velocity:
Maximum Velocity:
Composite n:
Hydraulic Radius:
Wetted Perimeter:
Wetted Top Width
Critical Slope:

40001
92.61
3.61
848.00
00164
0.2943

ft MSL
ft
cfs
Ft/ft

Subcritical

267.36
3.17
S.84
0.1063
1.58
168.70
166.351
0.3201

Normal Depth Results

Cross—-Section:
Elevation

Depth:

Discharge:

Energy Gradient:
Froude Number:
Flow Regime:

Flow Area:
Average Velocity:
Maximum Velocity:
Composite n:
Hydraulic Radius:
Wetted Perimeter:

Wetted Top Width

Critical Slope:

40001
92.98
3.98
1127.00
0.0164
0.3007

sq ft
ft/s
ft/s

Ft
Ft
£t
Ft/ft

£+t MSL
ft
cfs
ft/f1t

Subcritical

330.97
3.40
10,91
0.1065
1.88
17596
173.69
0.2819

sq ft
ft/s
ft/s

ft
Ft
fi
Ft/et

9TETA9HTL



4.0 AGE
TIiTLE =

NUMBER -2~ 83

5/08,

cpyright {(C) 1999 B2SS International
All Rights Reserved

vVersion : 4.0
Serial Number : 10120

Licensed to BOSS International

PROGRAM ORIGIN

BOSS RiverCAD HEC-2 Analysis 1s an enhanced version of the U.S.

Army Corps of Engineers Hydrologic Engineering Center HEC-2 program

for water-surface profile computations. Program based upon the September
1990 version, updated on August 19%91.

© DISCLAIMER

BOSS RiverCAL is a complex program which requires engineering

expertise to usgse correctly. BOSS International assumes absolutely no
responsibility for the correct use of cthis program. All results obtained
should be carefully examined by an experienced professional engineer to
determine 1f they are reasonable and accurate.

Although BOSS International has endeavored to make BOSS RiverCARD
error free, the program 1s not and cannot be certified as infallible.
Therefore, BOSS International makes no warranty, either implicit or
explicit, as to the correct performance or accuracy of this software.

In no event shall BOSS International be liabls to anyone for special,
collateral, incidental, or consequential damages 1in connection with or
arising out of purchase or use of this software. Thesole and exclusive
liability to BOSS International, regardless of the form of action, shall

not exceed the purchase price of this software.

PROJECT DESCRIPTION

PROJECT TITLE : FQUR SEASONS IN HIST. VA. - FLOODPLAIN S

PROJECT NUMBER : 69-33-01
DESCRIPTION . WATERSHED 1 PRE-DEVELOPMENT
ENGINEER . TIM EVERLY
DATE OF RUN : 5/08/20Q00
708/ Y HGEV1327

TIME OF RUN : 11:46 pm



BOS3 River(CAD HET-2 ARnzalyvsis wversion 4.0 PALOE
PROJECT TITLE - FOUR SE&ASCHNS IN HIST. V& - FICCDPLAIN S
PROJECT NUMBER : 99-23-01 5/C8/2000
1 $2-33-01 }
T2 FCUR SEASCNE IN IST. VA. - FLOODPLAIN STUDY
3 WATERESHED 1 PEE-DEVZLOPMENT
T4 FLOW REDUCTION @ CROSS. SECTICN 10100 TO ACZOUNT FOR FLOW CHAWNELED
T4 ONTO THE PROPERTY BY WAY OF A CULVERT UNDER I-35
JCB PARAMETERS
Jl ICHECK ING NINV IDIR STRT METRIC HVINS Q
-10 2 395
J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW
-1 -1 -6
STATUS: Analyzing profile 1.
Contraction Coefficient (CCHV) 0.100
Expansion Coefficient (CEHV) 0.300
STATUS: Analyzing cross-section reach 10001.000.
2H6V1328
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28 Ri PAGE 3

FROJECT ik ~ rL.OODPLETN &

PROJECT NUMBER 5/08/
Cross neft Chnarnnel Right Flow Water Critic=l FKnown
Section Overbank Manning Overbank Depth Surface W. S. W. S.
Number Manning n Manning Elevatiocn Elevaticn Elevaticn
SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK

(ft) (ft MSL) (ft MSL) (£t MSL)
Energy Left Channel Right Energy Weighted Friction Other
Gradient Overbank Length Overbank GCradient Velocity Energy Energy
Length Length Elevation Head Loss Loss
SLOPE XLOBL XL,CH ZLOBR EG HV HL OLOSS
(ft/ft) (fe) (£t) {(ft) (£t MSL) (ft) {(ft) {(fr)
Cummul - Left Channel Right Bridge Left Right Number of
ative Overbank Area Overbank Deck Bank Bank Balance
Volume Area Area hrea Elevation Elevation Trials
VOL ALOB ACH ARORB CORAR LTBNK RTBNK ITRIAL
(acre-ft) (sg ft) (sq ft) (sq ft) {(sq ft) {ft MSL) (ftr MSL)
Total Left _ Channel Right Computed Lef Right Numkber of
Flow Overbank Flow Qverbank W. S. W. S. W. S Crit Dpth
Flow Flow Top Width Station tation Trials
Q- QLOB QCH QROB TOPWD SSTA ENDST IDC
‘~fs) (cfs) (cfs) (cfs) (ft) (ft) (ft)
Zlow Left Channel Right Length Cummul . Minimum Number of
Travel Overbank Mean Overbank Weighted Surface C. S. Other
Time Velocity Velocity Velccity Manning n Area Elevation Trials
IME VLOB VCH VROB WTN TWA ELMIN ICONT
(hrs) (ft/s) (fr/s} (fr/s) (acres) {ft MS3L)
L0001 .000 0.12¢C £.025% C.11¢C 7.44 105.44 0.00 105.44
0.002110 0 0 g 105.65 0.21 0.00 0.00
0.00 77 25 85 0.00 99.00 95.00 0
385 122 142 129 51.0 1009.44 1060.43 0
0.00 1.58 5.69 1.51 0.000 0.C 98.00 0
STATUS: Analyzing cross-section reach 10002.000.
10002.000 0.120 0.035 0.110 7.15 105.6E 0.00 0.00
0.001978 29 28 28 105.72 0.06 0.06 0.01
0.14 81 10 140 0.00 89 .50 99 .50 2
395 118 43 232 60.2 1008.52 1068.72 0
0.00 1.45 4.11 1.65 0.000 0.0 98.50 0
STATUS: Analyzing cross-section reach 10100.003.
WARNING: (3302) Conveyance change 1s outside of acceptable range.

Upstream to Downstream Convevance Ratio (KRATIO) 0.

2H6V1329
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BOSS RiverCAD HEC-2 Analysis versicon 4.0
PROJECT TITLE ~~FOUR SEASONS IIN HIST. VaA. - FLOODPLRIN S ’
FROJECT NUMBER 95-33-01 /08720600
ZCNO XNL ANCH ENR CEPTH CW3EL CRIWS WSELK
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS
VOL ALOB ACH AROB CORAR LTBNK RTBNK ITRIAT
Q QLORB QCH QROB TOPWD SSTA ENDST Inc
TIME VLOR VCH VROB WTN TWA ELMIN TCOoNT
10100.000 0.120 0.040 0.110 5.01 106.01 0.02 0.0C
0.004317 188 102 85 106.07 0.06 0.35 0.00
6.77 118 7 32 0.00 102.00 102.0¢C 2
235 152 30 52 103.6 1048.54 1152.15 0
0.03 1.28 4.06 1.62 0.000 0.3 101.00 0
STATUS: Analyzing cross-section reach 10200.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 0.63
10200.000 0.100 0.046 0.100 3.87 106.37 0.00 0.00
0.011012 42 98 86 106.47 0.10 0.39 0.01
0.93 69 5 28 0.00 103.50 103.50 2
235 143 27 63 76 .8 1061.58 1138.41 0
0.03 2.07 4.75 2.22 0.000 0.4 102.50 0
STATUS: Analyzing cross-section reach 10200.000.
10300.000 0.110 0.052 0.120 3.32 107.82 0.00 0.00
0.020043 104 102 95 107.93 0.11 1.45 0.00
1.17 28 4 66 0.00 105.50 105.50 2
235 7 25 136 85.7 1033.52 1118.25 0
0.04 2.51 5.12 2.07 0.000 0.6 104.50 0
STATUS: Znalyzing cross-section reach 10400.000
10400.000 0.110 0.052 0.120 4 .45 109.35 0.00 0.00
0.019144 69 102 92 109.61 0.26 1.64 0.04
1.33 52 8 13 0.00 105.90 105.80 2
235 144 60 30 60.8 1038.99 1099.77 0
0.05 2.69 6.74 2.22 0.000 0.8 104 .90 0
STATUS: Analyzing cross-section reach 10500.000.
10500.000 0.120 0.046 0.110 3.07 110.36 0.00 0.00
0.010995 41 97 66 110.58 0.22 0.96 Q.00
1.46 6 13 80 0.00 107.95 107.95 2
235 10 777 146 70.7 1029.59 1100.34 0
0.06 1.54 5.97 1.82 0.000 0.8 107.29 0
STATUS: Analyzing cross-section reach 10600.000.
2ZH6V 1330
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WARNING: (7185)

depth

WARNING: (3720)

Critical depth has been crossed,

has been assumed for the current cross-section.

Critical depth has been assumed.

SECNO XNL XNCH XNR DEPTH

SLOPE XLOBL XLCH XLOBR EG

VCL ALOB ACH AROB CORAR

G QLOB QCH QROB TOPWD

TIME VLOB VCH VROB TN

10600.000 0.120 0.046 0.110 3.02

0.031374 66 101 56 112.30

1.58 34 12 3 0.00
235 108 115 7 30.0
0.06 3.10 5.88 2.36 0.000

CWSEL
HV
LTBNK
SSTA
TWA

111.46

0.84
109.10
1086.30
-~ 0.5

STATUS: Analyzing cross-section reach 10700.000.

STATUS: (3301)

WARNING: (3302)

Upstream to Downstream Conveyance Ratio

10700.0C0 0.120
0.015247 102
1.72 2€
235 57
0.07 2.17

CRIWS
HL

RTBNK
ENDST
ELMIN

111.

109.
1116.
108.

e valcoccity head difference for current and previocus
tions exceeded the allowable specified by HVINS.

therefore critical

WSELK
OLOSS
ITRIAL
iDpc
ICONT

The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINS.

Conveyance change is outside of acceptable range.

0.046 0.110 3.22

105 75 114 .34

1 57 0.00

6 170 46.1

4.19 2.95 0.000
STATUS: Analyzing cross-section reach 10800
.0800.000 0.120 0.04¢6 0.110 3.24
0.020715 64 93 90 115.84
1.89 17 1 74 0.00

235 44 7 182 78.9

0.08 2.62 4.890 2.45 0.000

STATUS: Analyzing cross-section reach 10900.000.

WARNING: (3302)

Upstream to Downstream Conveyance Ratio

0.

Conveyance change 1s outside of acceptable range.

(KRATIO) 1
114.22 0.00 0
0.12 1.97 0
111.50 111.50
1072.13  1118.23
1.0 111.00
.000.
115.74 0.00 0
0.11 1.50
113.00 113.00
1062.64  1141.54
1.1 112.50
(KRATIO) 1
2H6V1331
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BOSS RiverCAD -2 lveis wersicn 4.0
PROJECT TITLRE FOUR SEASONS I HIST. V4. - FLOODPLRIN S
PROJECT NUMBER : 99-33-01 5/08/2000
SECNO XML XNCt XNR DZPTH CWSEL CRIWS WSELK
S1.OPE XIL.OBL XLCH XLOBR EG HV HL OLOSS
VOL ALOB ACH ARQOE CORAR LTBNK RTENYK ITRIAL
Q QLOB QOCH CROB TCFWD SSTA ENDST IDC
TIME VLOB VCH VROB WTN TWA ELMIN ICONT
10800.000 0.120 0.046 0.110 3.0¢9 116.4 0.00 0.00
0.006371 114 90 29 116.52 0.03 0.67 0.01
2.09 101 1 58 0.00 113.90 113.90 E
235 1324 4 96 103.9 1021.22 1125.13 0
0.095 1.33 2.63 1.64 0.000 1.3 113.40 0
STATUS: Analyzing cross-section reach 11000.000.
STATUS: (3235) The computed slope of the energy grade line
exceeded 0.10, and critical depth has probably
been crossed.
WARNING: (7185) Critical depth has been crossed, therefore critical
depth has been agsumed for the current cross-section.
WARNING: (3720) Critical depth has been assumed.
300.000 0.120 0.046 0.110 2.75 117.25 117.25 0.00
.105911 35 94 101 117.66 0.42 0.S89 0.11
2.24 35 1 12 0.00 115.00 115.00 3
235 156 13 65 52.5 1041.00 1092.52 10
0.09 4 .44 9.91 5.37 0.000 1.4 114 .50 0
STATUS: Analyzing cross-section reach 11100.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 2.74
11100.000 0.120 0.046 0.110 3.47 119.57 0.00 0.00
0.014104 46 g7 90 119.68 0.11 1.99 0.03
2.34 47 1 41 0.00 116 .60 116 .60 6
235 113 7 114 47 .1 1016.50 1063.58 0
0.10 2.41 4 .24 2.76 0.000 1.4 116.10 0
STATUS: Analyzing cross-section reach 11200.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
(KRATIO) 0.62

Upstream to Downstream Conveyance Ratio

2H6V1332
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3085 RiverCAL  HEC-2 A 0 PACE -
FROJECT TITLE ™ .1 VAE. - TLOODPLALIN 3
PROJECT NUMBER : S5 5/08/ n
SECHO XNL XNCH ANR DEPTH CVISEL CRIWS WIELK
SLOPE ALOBL XLCH XLOER BG HY HL QLSS
VOL ALOB ACH AROE CORAR LTBNK RTENK ITRIAL
Q QOB QCH QROB TOPWD S8TA ENDST IoC
TIME VLOB VCH VROB WT THA ELMIN ICONT
11200.000 0.120 0.04¢6 0.110 3.26 121.11 0.00 0.00
0.036921 98 98 63 121.32 0.21 1.61 0.03
2.48 6 1 57 0.00 118.35 118.35 4
235 20 10 203 50.9 16086.80 1059.7% 0
0.11 3.06 6.56 3.54 0.000 1.5 117.85 0
STATUS: Analyzing cross-section reach 11300.000.
11300.000 0.120 0.046 0.1160 2.78 122.53 0.00 0.00
0.022156 95 100 34 122.67 0.14 1.34 0.01
2.56 22 2 66 0.00 120.25 120.25 3
235 52 17 le64 67.9 1010.22 1078.08 0
0.11 2.29 6.63 2.50 ~0.000 1.6 115.75 8]
STATUS: Analyzing cross-section reach 11400.000.
WARNING: (3302) Conveyance change 1s outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 0.5.
11400.000 0.120 0.04¢6 0.110 2.40 124.00 0.00 0.00
0.07%108 66 64 35 124.35 0.35 1.62 0.06
2.64 5 2 52 0.00 122.10 122.10 2
235 16 24 194 €2.3 1024 .62 1086.85 0
0.11 3.23 10.25 3.66 0.000 1.6 121.60 0
STATUS: Analyzing cross-section reach 11500.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 3.51
11500.000 0.120 0.046 0.110 3.16 126.16 0.00 0.G0
0.006410 21 170 160 126.19 g.03 1.80 0.03
2.91 122 3 71 0.00 123.50 123.50 5
235 135 11 87 167.4 1043.56 1210.99 0]
0.14 1.11 3.93 1.21 0.000 1.9 123.00 0
STATUS: Analyzing cross-section reach 11600.000.
STATUS: (3301) The velocity head difference for current and previous

cross-sections exceeded the allowable specified by HVINS.

2H6V1333
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riverCAD

HEC-2

38 818
PROJECT TITLE L: FTUR SEASONS
ROLECT NUMBER

version 2
TN HIST.

q

VA. - FLOCDPLAIN

WARNING: (3485) 20 trials attempted in balancing assumed water surface |
elevation (WSEL) and cowputed watar surface elevation (IWSEL) .
WARNING: (3€33) It is probabl. that critical deptih has been crossed
WARNING: (3720} Critical depth has been assumed.
SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK
SLOPE XLOBL XLCH XLOBR EG HV HL CLOSS
VOL ALOB ACH AROB CORAR LTBNK RTBNK ITRIAL
Q QLOB JCH QROR TOPWD SS5TA ENDST 1ine
T'IME VLOB VCH VROB WTN TWA ELMIN ICONT
11600.000 0.120 0.046 0.110 2.91 127.41 127.41 0.060
0.070921 36 69 91 128.03 0.61 0.55 0.17
3.07 20 2 23 0.00 125.00 125.00 20
235 89 34 11¢ 37.1 1129.49 1166.63 15
0.14 4 .31 12.36 4.62 0.000 2.0 124 .50 0
STATUS: Analyzing cross-section reach 11700.000.
STATUS: (3301) The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINS.
WARNING: (3302) Convevance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 2.35
~1700.000 0.120 0.046 0.110 3.21 129.71 0.C0 0.00
0.0128¢5 38 106 87 129.80 0.09 1.72 0.0¢%
3.19 7€ 3 45 0.00 127.00 127.00 6
235 114 17 102 106.0 1054 .33 1160.28 0
0.15 1.50 5.65 2.25 0.000 2.1 12¢ .58 G
STATUS: Analyzing cross-section reach 11800.000.
WARNING: (3302) Conveyance change 1is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 0.44
1800.000 0.120 0.046 0.110 2.64 131.64 0.00 0.00
0.067138 81 101 86 132.00 0.36 2.12 0.08
3.38 55 2 11 0.00 129.50 129.50 3
235 163 28 43 78.9 1042 .57 1121 .44 0
0.16 2.94 11.21 3.62 0.000 2.3 129.00 0
STATUS: Analyzing cross-section reach 11900.000.
STATUS: (3265) Divided flow.
2H6V1334
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BOSS HiverCAD HEC-2 aAnalysis vearsion G PACE 2
PROJE.T TITLE "7 FOUR SEASUNS 1IN HIST. VA, - FLOODPLAE AT S
PROGJECT NUMBER $9-32-01 5/0%,
WARNING: (3302) Conveyance change is outside of acceptabiz range .
Upstream to Downstream Convevance Ra. o (KRATIO) 2.35
SECNO XNL ENCH ZNR DEPTH CWSEL CRIWS WSELK
SLOFPE XLOBL XLCH XL,OBR EG HV HL OLOSS
VOL ALOB ACH AROB CORAR LTBNK RTEBNK ITRIAL
Q OLOB QCH QROB TOPWD SSTA ENDST IDC
TIME VLOE VCH VRCB ™ TWA FLMIN ICONT
11%00.000 0.120 0.046 0.110 3.34 133.84 0.00 0.00
0.012153 75 89 86 133.81 0.07 1.88 0.03
3.56 111 2 18 0.00 131.00 131.00 4
235 - 179 15 39 108.5 1014 .93 1131.01 C
0.17 1.62 5.35 2.16 0.000 2.5 130.50 0]
STATUS: Analyzing cross-section reach 12000.000.
12000.000 0.100 0.04¢0C 0.1060 4.67 136.20 0.00 0.00
0.016830 236 108 80 136.49 0.28 2.52 0.07
4.01 34 4 29 0.00 132.20 132.20 4
235 102 37 85 44 .8 1096 .82 1141 .62 Q
6.18 2.98 8.21 3.1¢2 0.000 2.8 131.53 ’
STATUS: Analyzing cross-secticn reach 12100.000.
22100.0¢C0 0.100 0.040 0.100 3.97 137.30 0.00 0.00
0.020581 34 85 72 137.54 0.24 1.05 0.01
4.10 44 3 29 0.Co 134.00 134.00 2
235 118 21 85 69.3 1113.60 1182.90 0
0.18 2.66 8.13 2.89 0.000 2.9 133.33 6]
STATUS: Analyzing cross-section reach 12200.000.
12200.000 0.100 0.040 0.100 2.70 139.03 0.00 0.00
6.031806 35 101 80 139.27 0.24 1.72 0.00
4 .20 11 2 53 G.00 137.00 137.00 3
235 31 20 183 54 .1 1112.20 1166 .32 0
0.19 2.73 7.74 3.41 0.000 3.0 136.33 0
STATUS: Analyzing cross-section reach 12300.000.
12300.000 0.120 0.063 0.120 3.41 141.54 0.00 0.00
0.032765 77 99 71 141.70 0.16 2.43 0.01
4 .33 35 2 39 0.00 138.80 138.80 3
235 4 10 140 60.0 1143 .52 1203 .48 0
0.20 2.39 4.65 3.53 Q0.000 3.1 138.1 0
STATUS: Analyzing cross-section reach 12400.000.
2H6V 1335
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2085 RiverCAD BC-2 Analvysis version 4.0
PRNDJECT TITLE QIR SEASONS IN HIST. VA. - F OCDYLAIN S
PROJECT NUMRER 59-33-01 5/08/2009
WARNING: (3202) Conveyance change is cutside cof acceptable range. )
Upstream to Downstream Conveyance Ratio (KRATIO) 1.85
SECNO XNL XNCH XNR DEPTH CWESEL CRIWS WSELK
SLOPE XLOBL XLCH XLOBR, EG HV EL OLOSS
VOL ALOR ACH AROB CORAR LTBNK RTBNK ITRIAL
Q QLOB QCH QROB TOPWD SSTA ENDST IDC
TIME VLOB VCH VROB WTN TWA ELMIN ICONT
12400.000 0.120 0.06% 0.12¢ 2.80 143.10 0.00 0.00
0.0059525 95 52 86 143.18 0.07 1.46 0.01
4 .55 67 5 56 0.00 140.50 140.50 4
235 109 24 100 - 90.0 1041.04 1121.08 0
0.21 1.62 4.40 1.77 0.000 3.2 140.30. 0
STATUS: Analyzing cross-section reach 12500.000.
_ WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratic (KRATIO) 0.39
12500.000 0.120 0.063 0.120 1.74 144 .04 0.00 0.00
061519 46 103 48 144 .28 0.24 1.05 0.05
4.66 39 3 31 0.00 142.50 142.50 2
235 125 27 82 83.7 1021.59 1105.26 0
0.21 3.20 8.07 2.62 0.000 3.3 142.30 0
STATUS: Analyzing cross-section reach 12600.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 1.90
12600.000 0.120 0.063 0.120 2.15 146 .95 0.00 0.00
0.017071 97 96 88 147.05 0.09 2.76 0.01
4.86 51 4 53 0.00 145.00 145.00 5
235 105 20 108 79.7 1023.37 1103.06 0
0.22 2.04 4.92 2.03 0.000 3.5 144 .80 0
2H6V1336
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'

- Liralysis 2TSL0N0 i1
FOUR SEASONS I HIET. VA. - FLOODFLAIN S
59-33-01 5/08/.

An asterisk (*) to the left »f the cross-section number indicates a special
nota is ypresent in the SUMMARY OF WARNING AND STATU.: MESSAGES section.

SUMMARY PRINTCUT TABLE 150 : FQUR SEASONS IN HIST. VA. - FLOODPLAIN S
---------------------------- WATERSHED 1 PRE-DEVELOFMENT
99-33-01
Cross- Channel Top of Max. Low Minimum Discharge Computed Critical
Section Reach Roadway Chord C. 8. Flow W. S. W. S.
Number Length Elevation Elevation Elevation Elevation Elevatio
(ft) (ft MSL; (ft MSL) (ft MSL) (cfs) (ft MSL) (ft MSL)
SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS
10001.000 0.00 0.60 0.00 88.00 395.00 105.44 0.0
106002.000 28.38 0.00 0.00 88.50 385.00 105.65 0.0
* 10100.000 102 .83 0.00 0.00 101.00 235.00 106.01 "0
0200.000 58.18 0.G0 0.00 102.50 235.00 106.37 u
10300.000 102.11 0.00 0.00 104.50 235.00 107.82 0.0
10400.000 102.49 0.00 0.00 104.90 235.00 109.35 0.0
10500.000 97.67 0.00 0.00 107.29 235.00 110.36 0.0
* 10600.000 101.47 0.00 0.00 108.44 235.00 111 .46 111.4
10700.000 105.21 .00 0.00 111.Q00 235.00 114 .22 0.0
10800.000 93.36 0.00 0.00 112.50 235.00 115.74 0.0
10900.000 90.86 0.00 3.00 113.40 235.00 116.49 0.0
11000.000 94 .58 0.00 .00 114 .50 235.00 117.25 117.2
* 11100.000 97.28 0.00 0.00 116.10 235.00 119.57 0.0
11200.000 98.85 0.00 0.60 117.85 235.00 121.11 0.0
11300.000 100.80 0.00 0.00 119.75 235.00 122.53 0.0
11400.000 64 .52 0.00 0.00 121.60 235.00 124 .00 8.0
2H6V1337



BOSS riverCAD HEC-2 Analysis version 4.0
PROJECT TITLE FOUR SEARSCNS IN HIST. VA. - FLOODPLAIN S
PROJECT NUHMBER $9-33-01 5/08/2000
Cross- Channel Top of Masr . Low Minimum Discharge Computed Cricical
Secticn Reach Rcadway Chord C. S. Flow Ww. S. W. S
Numbex Length Elevation Elevation Elevation Elevation Eievacio
(f¢) (f£ MSL) (ft MSL; (ft MSL) (cfs) (fr MSL) (£t MSL)
SECNO XL.CH ELTRD ELLC ELMIN o CWSEL CRIWS
11500.C00 170.47 0.00 0.00 123.00 235.00 126.16 0.0
* 11600.000 69.17 0.00 .00 124.50 235.00 127.41 127.4
11700.000 106.65 0.00 0.00 126.50 235.00 129.71 0.0
11800.000 101.83 0.00 0.00 129.00 235.00 131.64 0.0
* 11900.000 89.17 0.00 0.00 130.50 235.00 133.84 0.0
12000.000 108.38 0.00 0.00 131.53 235.00 136.20 0.0
12100.000 85.55 0.00 _ 0.00 133.33 235.00 137.30 0.0
12200.000 101.66 0.00 0.00 136.33 235.00 139.03 0.0
12300.000 99.25 0.00 0.00 138.13 235.00 141.54 0.0
2400.000 92.15 0.00 0.00 140 .30 2325.00 143.10 0.0
12500.000 103.58 0.00 0.00 142 .30 235.00 144 .04 0.0
* 12600.000 96.79 0.00 0.00 144.80 235.00 146 .95 0.0
SUMMARY PRINTOUT TABLE 150 FOUR SEASONS IN HIST. VA. - FLOODPLAIN S
———————————————————————————— WATERSHED 1 PRE-DEVELOPMENT
99-33-01
Cross- Discharge Computed W.S. Elev W.S. Elev W.S. Elev Water Channel
Section Flow W. S. Diff per Diff per Diff per Surface Reach
Number Elevation Profile Section Know/Comp Top Width Length
(cfs) (ft MSL) (ft) (ft) (ft) (ft) (£t
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH
10001.000 395.00 105.44 0.00 0.00 0.00 50.99 0.0
10002.000 395.00 105.65 0.00 0.21 0.00 60.19 28.3
10100.000 235.00 106.01 0.00 0.35 0.00 103.61 lZ.8
2H6V1338
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l -3 SHT I - A - ™ -
ROSS LiverCAD HEC-2 PAGE 13

PROJECT TITLE - FLOODFPLAIN S

5/08/2

PROJECT NUMBER
Cross- Discharge Computed W.S5. Elev W.S. Elev W.S. Elev Water Channel
Secticn Flow W. S. Diff per Diff per Diff -»r Surface Reach
Number Elevaticn Profile Section Know/_omp Top Width Length
(cfs) (ft MSL) (ft) (ft) (ft) £e) (ft)
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TCPWID XLCH
1C200.000 235.00 106 .37 0.00 0.36 0.00 76.83 98.1
10300.000 235.00 107.82 0.60 1.45 0.00 85.74 102.1
10400.000 235.00 109.35 0.00 1.53 0.00 60.78 102.4
10500.000 235.00 110.36 0.00 : 1.01 0.00 70.75 97.6
* 10600.000 235.00 111.46 0.00 1.10 0.00 29.97 101.4
10700.000 235.00 114 .22 0.00 2.76 0.00 46 .10 105.2
10800.000 235.00 115.74 0.00 1.52 0.00 78 .89 893.3
105900.000 235.080 116 .49 0.00 0.75 0.00 103.91 90.8
11000.000 235.00 117.25 0.00 Q.76 0.00 51.52 <
* 11100.000 235.00 119.57 0.00 2.33 0.00 47.08 97.2
11200.000 235.00 121.11 0.0¢ 1.54 0.00 50.94 8.8
11300.000 235.00 122.53 0.00 1.42 0.00 67.86 100.8
11400.000 235.00 124 .00 0.00 1.47 0.00 £2 .25 54 .5
*+ 11500.000 235.00 126 .16 0.00 2.16 0.00 167.43 170.4
~ 11600.000 235.00 127 .41 0.00 1.25 0.00 37.14 69.1
11700.000 235.00 129.71 0.00 2.30 0.00 105.95 106.6
*11800.000 235.00 131.64 0.00 1.92 0.00 78.86 101.8
11800.000 235.00 133.84 0.00 2.20 0.00 108.54 89.1
12000.000 235.00 136.20 0.00 2.36 0.00 44 .80 108.3
12100.000 235.00 137.30 .00 1.10 5.00 69.30 85.5
12200.000> 235.00 135.03 0.00 1.73 0.00 54 12 101.6
12300.000 235.00 141.54 0.00 2.51 Q.00 59.96 9
2H6V 1339
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2088 RiverCaAD HEC-2 _Analysis versicn 4.0 - ST
DROJECT TITLE FCITR SEASCONS IN HIST. VA. - FLOGDPLATN &
CROJECT NiITMRBER 5-33-01 5/0% /2000
Cross- Discharge Computed W.S. El=av W.S. Elev Water Chanrnel
S=ction rlow W. §. Diff per Diff per Diff per Surface Reach
Number Ele raticon Profile Section Know/Comp Top Width Length
{cfs) (ft MsL) (ft) (ft) (ft) (ft) (ft)
SECHO 0 CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCEH
12400.0C2 235.00 143.16 0.00 1.56 0.00 50.03 52.1
* 12500.000 235.00 144 .04 .00 0.93 £.00 83.67 103.5
12600.000 235.00 146 .95 0.00 2.92 0.00 79.683 9¢6.7
UMMARY OF WARNING AND STATUS MESSAGES
Section 10100, profile 1, conveyance change outside acceptable range.
Section 10200, profile 1, conveyance change outside acceptable range.
Section 10600, profile 1, critical depth assumed. i
Section 10600, p;ofile 1, minimum specific energy.
Section 10700, profile 1, convevyance change outside acceptable range.
Section 103900, profile 1, conveyance change outside acceptable range.
Section 11000, profile 1, critical depth assumed.
Section 11000, profile 1, slope too steep.
Section 11000, profile 1, minimum specific energy.
Section 11100, profile 1, conveyance change outside acceptable range.
Section 11200, profile 1, conveyance change outside acceptable range.
Section 11400, profile 1, conveyance change outside acceptable range.
Section 11500, profile 1, convevance change outside acceptable range.
Section 11600, profile 1, critical depth assumed.
Section 11600, profile 1, probable minimum specific energy.
Section 11600, profile 1, 20 trials attempted to balance water surface
elevation.
Section 11700, profile 1, conveyance change outside acceptable range.
2H6V1340
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FLOCUPLAIN 5
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Section

22 Warning and status message (s)

11800,
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profile
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profile
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B3SS RiverCAD HEC-Z Analysis vwversion 4.0
PROJECT TITLE H”UR SEASONS IN IS8T VA, - L0
PRUJECT WUMBRR ~2 -01

o

e
g
L el

1841
.
[gea)
(ea]
.
(9]
o
L
o

Copyright (C)
A1l Rights Reserved

Version : 4.0
Serial Number 10120

Licensed to BEOSS International

PROGRAM ORIGIN

BOSS RiverCAD HEC-2 Analysis is an enhanced version of ths

19989 BOSS Internat

ional

U.S.

Army Corps of Engineers Hydrologic Engineering Center HEC-2 program

for water-surface profile computations.
1990 version, updated on August 1991.

" DISCLAIMER

Program based upon the September

BOSS RiverCAD is a complex program which requires engineering
expertise to use correctly. BOSS International assumes absolutely no

responsibility for the correct use of this program.

Al]l results cbtained

should be carefully examined by an experienced professional engineer to

determine if they are reasonable and accurate.

Although BOSS International has endeavored to make BOSS RiverCAD

error free,
Therefore,
explicit,

BOSS International makes no warranty,

the program is not and cannot be certified as infallible.
either implicit or
as to the correct performance or accuracy of this software.

In no event shall BOSS International be liable to anyone for special,

collateral, incidental,
arising out of purchase or use of this software.
liability to BOSS International,

PROJECT DESCRIPTTON

PROJECT TITLE

or conseguential damages in connection with or
Thesole and exclusive

PROJECT NUMBER
DESCRIPTION
ENGINEER

DATE OF RUN
TIME OF RUN

. regardless of the form of action, shall
not exceed the purchase price of this software.

FOUR SEASONS IN HIST. VA. - FLOODPLAIN S
99-33-01
WATERSHED 2 PRE-DEVELOPMENT
TIM EVERLY

5/08/2000
10:02 pm

2H6V1342
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HEC-2 Analysis vearsion 4.9

L =~ FOUR SEASONS IN HIST. VA. - FLCODPLAIN &
ER : $9-33-01 S/08/2000
Ti 98-33-01
T2 FOUR SEASONS IN HIST. VA. - FLOODPLAIN STUDY '
T3 WATERSHED 2 PRE-DEVELOPMENT
T4 STARTING ELEVATION AT DOWNSTREAM CROSS SECTION 20100 OBTAINED FROM
T4 POWELLS CREEK WATERSHED STUDY
JOB PARAMETERS
Jl ICHECK INQ NINV IDIR STRT METRIC HVINS )
-10 2 177.2
J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW
-1 -1 -6
STATUS: Analyzing profile 1.
Contraction Coefficient (CCHV) 0.100
Expansion Coefficient {(CERV) 0.300

STATUS: Analyzing cross-section reach 20100.000.
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3085 RiverCAD HIC-2 Anelysis version 4.0 FACGE
PEGIECT TITLE = FOUR 5ZASONS IN HIST. VA, - FLOODFLAIN S
PRCJECT NUMBEK : 99-33-01 5/08/2600
S8 Left Channel Right Flow Water Critical Xnown
section Overbark Manning Overbank Depth Surface S. W. 5.
Number Manning g Manning Elevation Elevaticn Elevation
SECNC XML “NCH XNR DEPTH CWSEL CRIWS WSELK
(ft) (ft MSL) (ft MSL) (ft MSL)
nergy Left Channel Right Energy Weighted Friction Other
sradient Overbank Length Overbank Gradient Velocity Energy Energy
Length Length Elevation Head Loss Loss
SLOPE XLOBL XLCH LOBR EG HV OLOSS
fr/fr) (ft) (ft) (ft) (£t MSL) (ft) ft) (ft)
Cummul - Left Channel Right Bridge Left Right Number of
itive Overbank Area Overbank Deck Bank Bank Balance
’olume Area Area Area Elevation Elevation Trials
VOL ALOB ACH AROB CORAR. LTBNK RTBNK ITRIAL
;acre-ft) (sqg ft) (sq ft) (sq ft) (sq ftr) (ft MSL) (ft MSL)
Total Left Channel Right Computed Left Right Number of
Flow Overbank Flow Overbank W. S. W. S. . 5. Crit Dpth
Flow Flow Top Width Station Station Trials
W QLOB QCH QROB TOPWD SSTA ENDST IDC
‘~fs) (cfs) (cfs) (cfs) (ft) (fc) (ft)
Low Left Channel Right Length Cummul . Minimum Number of
T rel Overbank Mean Overbank Weighted Suriace S. Other
” : Velocity Velocity Velocity Manning n Area Elevation Trials
N VLOB VCH VROB WTN TWA ELMIN ICONT
{hrs) (fr/s) (fc/s) (ft/s) (acres) (ft MSL)
~-0100.000 0.120 0.039 0.110 5.50 87.00 ¢.00 87.00
0.001178 0 0 0 87.06 0.06 0.00 0.00
0.00 74 13 83 C.00 82.00 82.00 0
177 58 46 72 77.2 1044 .17 1121.33 0
0.00 0.79 3.41 0.87 0.000 0.0 81.50 0
STATUS: Analyzing cross-section reach 20200.000.
STATUS: (3301) The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINS.
WARNING: (3685) 20 trials attempted in balancing assumed water surface
elevation (WSEL) and computed water surface elevation (CWSEL] .
WARNING: (3693) It is probable that critical depth has been crossed.
WARNING: (3720) Critical depth has been assumed.

2H6V1344

177



L0 FAGH E
V4. - FLCCGLPLXIN &
5/’1‘-,8
WARNING: (36%3) It is probable that critical depth has been crossed
WARNING: (3720) Critical depth has been assumed.
SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS
VOL AT.0OR ACH AROB CORAR LTBNK RTBNK ITRIAL
) QLOB QCH QROE TOPWD 88TA ENDST IbcC
TIME VLOR VCH VROB WTN TWA ELMIN ICONT
20800.000 0.130 0.035 0.110 3.65 107.15 107.15 0.00
0.026673 106 183 123 107.88 0.73 1.75 0.15
1.02 37 4 6 0.00 i04.00 104.00 20
177 102 57 17 32.8 1055.96 1088.81 8
0.04 2.71 11.40 2.90 0.000 0.6 103.50 G
STATUS: Analyzing cross-section reach 20500.000.
20900.000 0.130 0.035 0.110 4.07 109.67 0.00 0.00
0.021147 S5 112 101 110.29 0.61 2.40 0.01
1.13 34 4 10 0.00 106.00 106.00 2
177 99 49 27 25.2 1048.189 1073 .37 0
0.05 2.88 10.97 2.76 0.000 0.7 105.60 '
STATUS: Analyzing cross-section reach 21000.000.
WARNING: (7185) Critical depth has been crossed, therefore critical
depth has been assumed for the current cross-section.
WARNING: (3720) Critical depth has been assumed.
igon . 000 C.130 0.035 0.110 3.43 111.93 111.93 0.00
0.021878 104 114 &3 112.79 0.86 2.23 0.07
1.24 20 6 16 0.00 109.00 109.00 2
177 49 75 52 25.1 1076 .66 11801.80 12
0.05 2.47 10.93 3.10 0.000 0.7 108.50 0
STATUS: Analyzing cross-section reach 21100.000.
STATUS: (3301) The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINS.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 2.10
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BC33 RiverCaAD HEC-2 Znaly:. ls version 4.0 PRCE 7
PROJECT TITLE : FOUR SEARZONS 1IN HIST. via. - FLOODPLAIN S
PROJECT NUMBER 39-33-01 5/08/2000
.CNO XNL XNCH XNR DEPTH CWSEL CRIWS WEELK
SLOPE XLOBL XL.CH XLOBR EG iV HL OCLOSS
VCL ALOB ACH AROB CORAR LTBNK RTRIK ITRIAL
Q QLCB GCH QROB TOPWD SSTA ENDST iDc
TIME VLOB VCH VROB WTN TWA LMIN ICONT
21100.000 0.110 0.035 0.110 3.84 114.24 0.00 0.00
0.004994 187 196 150 114.49 0.15 1.63 0.07
1.50 37 7 a1 0.00 111.00 ©111.00 4
177 64 43 69 40.0 1076 .48 1ile .51 0
0.07 1.73 5.61 1.68 0.000 0.8 110.5¢0 0]
STATUS: Analyzing cross-section reach 21200.000.
WARNING: (3685) 20 trials attempted in balancing assumed water surface
elevation (WSEL) and computed water surface elevation (CWSEL).
WARNING: (3693) It is probable that critical depth has been crossed.
WARNING: (3720) Critical depth has been assumed.
21200.000 0.110 0.035 0.110 3.58 116.58 116.58 .00
0.031983 66 73 62 117.16 0.58 0.69 0.13
1.59 31 3 10 0.00 113.50 113.50 20
177 99 40 37 37.3 1067.66 1104.99 12
0.07 3.21 11.20 3.73 0.000 0.8 113.00 0
STATUS: Analyzing cross-section reach 21300.000.
WARNING: (7185) Critical depth has been crossed, therefore critical
depth has been assumed for the current cross-section.
WARNING: (3720) Critical depth has keen assumed.
’1300.000 0.110 0.035 0.110 3.74 119.34 119.34 0.00
0.035344 85 70 68 120.09 0.74 2.59 0.05
1.67 18 3 17 0.00 116.10 116.10 2
177 64 45 67 25.6 1093.22 1118.8¢0 8
0.08 3.54 12.12 3.88 0.000 1.0 115.60 0

STATUS: Analyzing cross-section reach 21400.000.

WARNING: (7185) Critical depth has been crossed, therefore critical
depth has been assumed for the current cross-section.

WARNING: (3720) Critical depth has been assumed.
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SECNOD ¥NCH XINR DERPTH CWSEL CRIWS WSELK
51.0ZE OBL XLCH XLOBR EG HV HL OLOSS ‘
VOL B ACH ARCB CORAR LTBNK RTRBNK ITRIAL
QLOB QCH QROB TGPWD SSTA ENDST IDC
TIME VLOB VCH VROB WTN TWA ELMIN ICONT
21402.000 0.110 0.035 0.110 4.15 121.65 121.65 0.00
0.014386 97 162 99 122.790 1.05 2.15 0.09
1.76 19 7 i4 0.00 118.0¢ 118.00 3
177 51 89 35 21.1 1063.34 1084 .49 8
0.08 2.72 11.23 2.42 0.000 1.0 117.50 0
STATUS: Analyzing cross-section reach 21500.000.
STATUS: (3301) The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINS.
21500.000 0.110 0.035 0.110 4.68 123.68 0.00 ¢.00
0.010354 81 98 106 123.94 0.26 1.16 0.08
1.88 23 4 32 0.00 119.50 119.50 2
177 61 25 80 29.9 1052 .20 1082.12 0
0.09 2.65" 7.62 2.44 0.0600 1.1 119.00 0
STATUS: Analyzing cross-section reach 21600.000.
WARNING: (3685) 20 trials attempted in balancing assumed water surface
elevation (WSEL) zand computed water surface elevation (CWSEL) .
WARNING: (26¢3) It is probable that critical depth has been crossed.
WARNING: (3720) Critical depth has been assumed.
21500.000 0.110 0.035% 0.110 3.43 125.93 125.93 0.00
5.040980 96 100 106 126.68 0.75 1.86 0.15
1.9 18 3 15 0.00 123.00 123.00 20
177 72 42 62 22.5 1082.99 1105.51 16
0.09 3.91 12.31 4.16 0.000 1.1 122.50 0
STATUS: Analyzing cross-section reach 21700.000.
1700.000 0.110 0.035 0.110 3.36 129.85 0.00 0.00
. 025051 118 103 106 130.22 0.36 3.50 0.04
2.10 30 3 19 0.00 127.00 127.00 4
177 83 31 61 36.5 1093.79 1130.32 0
0.10 2.78 9.49 3.22 0.000 1.2 126.50 0
STATUS: Analyzing cross-section reach 21800.000.
WARNING: (7185) Critical depth has been crossed, therefore critical

depth has been assumed for the current cross-section.
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PROJECT TITLE FOUR SEASC#S IN HIST. YA. - FLOODPLAIN 3
PROJECT NUMBER $99-33-01 5/08/2000
WARNING: (3720) Critical depth has been assumed
SECHNO XNCH DEPTH . CWSEL CRIWS WSELK
SIL.OPE XLOBL XLCH XLOBR EG HV HL OLOSS
VOL CH CORAR LTENK RTBNK ITRIAL
Q QCh TOPWD SSTA ENDST Ibc
TIME VCH WTN TWA ELMIN ICONT
21800.00¢0C 0D.110 0.035 0.110 3.21 133.71 133.71 0.00
0.038579 106 101 108 134 .27 0.56 3.26 0.06
2.22 18 3 23 0.00 131.00 131.00 2
177 62 36 77 36.2 1156.32 1192 .53 10
0.11 3.37 11.44 3.30 0.000 1.3 130.50 0
STATUS: Analyzing cross-section reach 21900.000.
WARNING: (7185) Critical depth has been crossed, therefore critical
depth has been assumed for the current cross-section.
WARNING: (3720) Critical depth has been assumed.
215900.000 0.110 0.035 0.110 3.73 137.23 137.23 0.00
N.022078 115 100 100 137.954 0.71 3.02 0.05
2.34 16 4 27 0.00 134.00 134.00 3
177 48 53 74 33.6 1201.30 1234 .93 11
0.11 3.04 11.47 2.75 0.000 1.4 133.50 0
STATUS: Analyzing cross-section reach 22000.000.
WARNING: (7185) Critical depth has been crossed, therefore critical
depth has been assumed for the current cross-section.
WARNING: (3720) Critical depth has keen assumed.
22000.000 0.110 0.035 0.110 3.87 140.37 140.37 0.00
0.033587 106 103 105 141.13 0.76 2.82 0.01
2.44 12 3 22 0.00 137.00 137.00 3
177 43 46 87 24.0 1087.37 1111.42 8
0.12 3.59 12.08 3.84 0.000 1.4 136.50 0
STATUS: Analyzing cross-section reach 22100.000.
22100.000 0.110 0.035 0.110 4.51 143.01 0.00 0.00
0.019150 97 94 94 143.53 0.52 2.38 0.02
2.54 18 4 26 0.00 139.00 139.00 2
177 64 45 67 32.5 1070.90 1103.42 0
0.12 3.49 10.11 2.58 6.000 1.5 138.50 0
STATUS: Analyzing cross-section reach 22200.000.
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5 IN HIST = - PLOCDPLAIN &
5/68, n
CECND T, KNTH XNR DEPT} CWSEL CRIWS WSELK
SLOPE XLOBL XLCH XLORR EG HY HL OLOSS
VOr ALOB ACH ARC2 CORAR LTBNK RTENK ITRIAL
Q QLOB QCH QrROR TOPWD SSTA . ENDST IDcC
TIME VLOB VCH 'ROB WTN TWA ELMIN ICONT
22200.000 0.110 0.035 0.110 3.44 144 .94 0.00 0.00
0.014478 92 103 102 145.19 0.25 1.63 0.03
2.66 25 3 28 0.00 141 .90 141 .90 3
177 71 27 79 29.3 1151.05 1180.39 0
0.13 2.84 7.87 2.78 0.000 1.6 141.5C 0

SPECIAL NOTE

An asterisk (*) to the left of the cross-section number indicates a special
note is present in the SUMMARY OF WARNING AND STATUS MESSAGES section.

SUMMARY PRINTOUT TABLE 150 : FOUR SEASONS IN HIST. VA. - FLOODPLAIN S

---------------------------- WATERSHED 2 PRE-DEVELOPMENT
- 99-33-01

Cross- Channel Top of Max. Low Minimum Discharge Computed Crit.

Section Reach Roadway Chord C. S. Flow W. S. W. S.
Number Length Elevation Elevation Elevation Elevation Elevati
(ft) (£t ™MSL) (ft MSL) (fr MSL) (cfs) (ft MSL) (ft MSL

SECNO XL,CH ELTRD LLC ELMIN Q CWSEL CRIWS
20100.000 0.00 0.00 0.00 81.50 177.20 87.00 0.
* 20200.000 11z.32 G.00 0.00 84 .20 177.20 37.98 87.
*x 2030G.000 134 .25 0.00 0.00 88.00 177.20 91.08 91.
* 20400.000 173.21 0.00 0.00 91.50 177.20 95.36 95.
20500.000 151.83 0.00 0.00 S85.00 177.20 98.61 98 .
20600.000 107.47 0.00 0.00 97.50 177.20 101.62 101.
* 20700.000 99.93 0.60 0.00 100.00 177.20 103.57 0.
20800.000 183.11 0.00 0.00 103.50 177.20 107.15 107.
20900.000 112.69 0.00 0.00 105.60 177.20 109.67 g.
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BOSS RiverCAD HEC-2 Anelysis wversion 4.C PRGE 11
PROJECT TITLE FOUR EEASCES IN HIST. Ve - FLODDPLLIN S
FROJECT NUMBER : 95-33-01 5/08/2000
Cross - Channs1 Top of Max. Low  Minimum Discharge Computed Crit ical
Section Reach Roadwavy hord C. S. Flow W. 5. W. 8.
Number Length Elevation Elevation Elevation Elevation Elevatrio
(ft) (ft mMcL) (£t MSL)  (ft MSL) (cfs) (£t MSL) (ft MSL)
SECNO LCH ELTRD ELLC ELMIN Q CWSEL CRIWS
21000.000 114.27 .00 0 00 108.50 177.20 1311.93 111.¢8
21100.000 196.81 0.00 0.0C 110.590 177.20 114 .34 0.0
21200.000 73.90 0.00 0.00 113.00 177.20 116.58 11i6.5
21300.000 70.98 0.0¢ 0.00 115.60 177.20 119.34 119.3
21400.000 102.70 0.00 0.00 117.50 177.20 121.65 121.6
21500.000 98.75 0.00 0.00 119.00 177.20 123.68 0.0
21600.000 100.64 0.00 0.00 122.50 177.20 125.93 125.9
21700.000 103.39 0.00 0.00 126 .50 177.20 129.86 0.0
21800.000 101.62 0.0¢C 0.00 130.50 177.20 133.71 133.7
21800.000 100.98 0.00 0.00 133.50 177.20 137.23 137.2
22000.000 103.28 0.00 0.00 136.50 177.20 140.37 140.3
22100.000 94 .62 0.00 0.00 138.50 177.20 143.01 0.0
22200.000 103.10 0.00 0.00 141.50 177.20 144 .94 0.0
SUMMARY PRINTOUT TABLE 150 FOUR SEASONS IN HIST. VA. - FLOODPLAIN S
——————————————————————————— WATERSHED 2 PRE-DEVELOPMENT
99-33-01
Cross- Discharge Computed W.S. Elev W.S. Elev W.S. Elev Water Channel
Section Flow W. S. Diff per Diff per Diff per Surface Reach
Number Elevation Profile Section Know/Comp Top Width Length
(cfs) (ft MSL)  (ft) (ft) - (ft) (£t) (ft)
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH
20100.000 177.20 87.00 0.00 0.00 0.00 77.17 0.0
20200.000 177.20 87.98 0.00 0.98 0.00 27.89 112.3
2ZH6V 1350
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PROJEZT TITLE ) - FLOODPLATIH &
PROJECT NUMBER 83-33 - 5/08/200¢
Cross- Discharge Computed W.5. Elev W.S&. Elev W.S. Elev Water Channe]
Section Flow W. S. Diff per Diff per Diff per Surfzce Reach
Number Elevation Prcfile Section Know/Comp Top Width Length
{cfs) (£t MSL) (£t (ft) (£ (ft) (ft)
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH
20300.000 177.20 91.08 0.00 3.10 0.0¢ 33.29 134.:
20400.000 177.20 95.36 0.0¢0 4.28 0.00 52.38 173.
20500.000 177.20 98.61 0.00 3.25 0.00 21.08 151.
20600.000 177.20 101.62 0.00 3.01 0.00 21.00 107.
20700.000 177.20 103.57 0.00 1.95 0.00 45.18 99.
20800.000 177.20 107.15 0.00 3.58 0.0¢C 32.85 183.
20800.000 177.20 105.67 0.00 2.53 - 0.00 25.18 112.
21000.000 177.2¢C 111.93 0.00 2.26 0.00 25.14 1
21100.000 177.20 114 .34 0.00 2.41 0.00 40.03 196.
21200.000 177.20 116.58 0.0d 2.25 0.00 37.33 73
21300.000 177.20 119.34 0.00 2.76 0.00 25.58 RN
21400.000 177.20 121.65 0.00C 2.31 0.00 21.07 102.
21500.000 177.20 123.68 0.00 2.03 0.0¢C 29.92 98
21600.000 177.20 125.83 0.00 2.25 0.00 22.52 100.
21700.000 177.20 129.86 0.60 3.93 0.00 36.54 103.
21800.000 177.20 133.71 0.00 3.85 0.00 36.21 101.
21900.000 177.20 137.23 0.00 3.52 0.00 33.63 100.
22000.000 177.20 140.37 0.00 3.14 0.00 24 .04 103.
22100.000 177.20 143.01 0.00 2.64 0.0¢0C 32.52 94 .
22200.000 177.20 144 .94 0.00 1.93 0.00 29.33 103.
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088 RiverCAD HEC-2 zZnalysis version 4.0
PRCIJECT TITLE : FOUR SZAZONS IN HIST. VA. - FPFLOCDPLAIN S
PROJECT NUMBER 29-33-C1 £/08/2000
~JMMARY OF WARNING ANT STATUS MESSACES .

Section 20200, profile 1, critical depth assumed.

Section 20200, profile 1, probable minimum specific energy.

Section 20200, profile 1, 20 trials attempted to balance water surface
elevation.

Section 20300, profile 1, critical depth assumed.

Section 20300, profile 1, minimum specific energy.

Section 20400, profile 1, critical depth assumed.

Section 20400, profile 1, wminimum specific energy.

Section 20500, profile 1, critical depth assumed.

Section 20500, profilé 1, probable minimum specific energy.

Section 20500, profile 1, 20 trials attempted to balance water surface
elevation.

Section 20600, profile 1, critical depth assumed.

Section 20600, profile 1, probable minimum specific energy.

Section 20600, profile 1, 20 trials attempted to balance water surface
elevation.

Section 20700, profile 1, conveyance change outside acceptable range.
Section 20800, profile 1, critical depth assumed.

Section 20800, profile 1, probable minimum specific energy.

Section 20800, profile 1, 20 trials attempted to balance water surface
elevation.

Section 21000, profile 1, critical depth assumed.

Section 21000, profile 1, minimum specific energy.

Section 21100, profile 1, conveyance change outside acceptable range.
Section 21200, profile 1, critical depth assumed.

Section 21200, profile 1, probable minimum specific energy.

2H6V1352
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status message(s)

1,

1,

1,

1,

1,
1,

1,

palance water surface

critical depth assumed.
minimum specific energy.
critical depth assumed.
minimum specific energy.
critical depth assumed.
probable minimum specific energy.

20 trials attempted to balance water surface

critical depth assumed.
minimum specific energy.
critical depth assumed.
minimum specific energy.
critical depth assumed.
minimum specific energy.
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C8S &RMS for AutofTal HEC-Z Analysis version 2000
PRCJECT TITLE FOUR SEASONS
PROJECT 1 33-33-G1 9/23/2002

BOSS PM3 for AutolaD (tm:

Copyright ® 2000 BOSS International
211 Righrs Reserved

Version : 2000

PROGRAM ORIGIN

BGSS RMS for AutolAD HEC-2 Analysis uses the standard 4.6.2 version
of the U.5. Army Corps of Engineers Hydrologic Engineering Center
HEC-2 Program for water-surface profile computations. This HEC-2
program was released on September 199G, last updated on August 1991.

DISCLAIMER

BOSS RMS for PRutoCAD is a complex program which requires engineering
expertise to use correctly. BOSS International assumes absolutely no
responsibility for the correct use of this program. All results obtained
should be carefully examined by an experienced professional engineer to
determine if they are reasonable and accurate.

Although BOSS International has endeavored to make BOSS RMS for AutoCAD
error free, the program is not and cannot be certified as infallible.
Therefore, BOSS Internaticnal makes no warranty, either implicit or
explicit, as to the correct periormance or accuracy of this software.

In no event shall BOSS International be liable to anyone for special,
collateral, incidental, or consequential damages in connection with or
arising out of purchase or use of this software. Thesole and exclusive
liability to BOSS International, regardless of the form of action, shall
not exceed the purchase price of this software.

PROJECT DESCRIPTION

PROJECT TITLE : FOUR SEASONS
PROJECT NUMBER : 99-33-01 PRe

DESCRIPTION : WATERSHED 3 P&3-DEVELOPMENT

ENGINEER : ROBERT BUTLER

DATE OF RUN : 9/27/2002

TIME OF RUN : 1:22 pm
Tl 99-33-01
T2 FOUR SEASONS
T3 WATERSHED 3 POST-DEVELOPMENT
T4 STARTING ELEVATION AT DOWKSTREAM CRGSS SECTICHN 30001 OBTAINED FRGH
T4 PCWELLS CREEK WATERSHED STUDY
JOB PARAMETERS
J1  ICHECK iNQ NINV IDIR STRT METRIC HVINS 0 WSEL FQ

2 360.25 71.5
J2 NPROF IPLOT PREVS XSECvV XSECH FN ALLDC IBW CHNIM ITRACE
-1 -1 -6

NC 0.11 0.11 0.105 0.1 0.3
X1 30001 14 1096.27 176€.59
GR 80 1000 78 1020.49 76 1040.98 74 1061.67 72
1096.27
GR 7C 1127.1 : 72 1350.49 72 1427.3% 70 1713.25 72
1766.59
GR 74 1802.14 76 1831.84 78 1844.68 80 1855.33
X1 30002 10 1045.18 1473.9 172.88 110.26 129.11
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G 82 100¢ 23 1146 78 1029.74 76 1045.18 74
1069.61

GR 74 1425.9 e 1473.9 8 1490.18 80 1504.17 =2
1518.1%8

NC 0.11 0.1 0.105 .1 .3

X1 36100 14 10650.08 1212.37 167.¢& 194.85 145.41

GR 88 1600 86 1006.33 84 1018.71 32 1028.33 80
1038.95

GR 78 1050.¢8 77 1065 77 1170 78 1212.37 80
1266.62

GR g2 1311.7 84 1351.39 86 1383.92 88 1417.48

X1 30264 pl 1044.85 1174.0% 63.33 106.29 101.38

GR 94 1060 52 1006.87 9C 1613.71 88 1020.54 86
1027.1

GR B4 1033.61 82 1039.7 80 1044.93 78 1097.44 78
1136.91

GR 78 1164.85 73 1168.04 eqQ 1174.08 82 1180.25 a4
1168.177

GR 86 12G65.18 88 1222.74 LY 1237.84 92 1252.5 24
1268.¢7 :

X1 30300 23 1060.39 1174.08 86.77 101 101.26

GR 98 1000 96 1008.43 94 1017.04 92 1026 90
1034.95

GR es 1G43.86 86 1051.89 84 1056.07 82 1060.39 80
1105.9%6

GR ag 1131.41 80 1158.57 79 1163 80 1168.1 82
1174.08

GR 64 1180.1¢ 86 118€.03 B8 1192.17 90 1198.14 92
1204.19

GR 94 1211.61 96 1218.44 98 1224.64

X1 30400 20 1057.76 1173.26 90.12 103.46 100

GR 100 1000 98 1008.38 96 1016.58 94 1024.92 92
1033.38

GR 90 1042.01 88 1049.58 86 1053.5 84 1057.76 82
1153.5

GR 80.5 1165 82 1163.01 84 1173.26 B6 1183.39 88
1201.02

G2 92 1214.37 22 1225.39 94 1237.63 96 1254.46 98
1270

) 0.11 0.11 .24

¥ 30500 22 1150.19 1169.08 99.46 107.83 i14.82

GR 102 1000 100 1008.72 98 1017.34 36 1025.98 34
1034 .41

GR 92 1041.47 30 1045.6 98 1049 6F 2% 1079.20 84
1152.1¢9

GR 82 1159.8 g2 1164.1 84 1169.08 86 1174.85 88
1181.55

GR 90 1186. 44 92 1191.46 34 1194.98 96 1203.08 98
1211.63

GR 100 1219.74 102 1227.79

NC 0.1 0.3

X1 3055¢ 19 1159.92 1194.7 54.83 54.83 54.83

X3 0 86 86
GR 100 1019.01 98 1027.82 96 1049.03 94 1065.77 92
1078.92

GR 90 1092.43 88 1107.5 B6 1159.92 84 1178.94 82.2
1183.49

GR 84 1188.49 86 1194.7 88 120C.7 90 1208.15 92
1216.586

GR 94 1224.74 96 1232.92 98 1241.49 100 1250.06

X1 30600 24 1166.64 1173.6 114.89 103.91 102.26

GR 104 1000 102 1010.12 100 1022.14 98 1035.12 96
1048.07 :

GR 94 1055.4 92 1060.23 90 1072.76 88 1107.92 86
1159.21

GR a4 1166.64 82 1167 82 1173.3 84 1173.6 86
1176.98

GR 88 1180.31 90 1186 92 1193.16 94 1200.16 96
1206.89
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PAGE

83SS ar AutolhD HEZ Znalysis wversion 1300

PROJECT TITL < FOUR SONS

PROJECT HUMB 96-33 9/27/2002
GR e 1212.94 100 12Z1.13 10z 1228.87 104
X1 30700 24 1241.¢66 1243.85 112.93 21.84 §3.73
GR 104 100< 02 1030.¢1 102 1041.24 98
1086.8

GR 94 1108.6 92 1140.11 30 1i84.61 ga
1235.48

GR 84 1241.66 83 1242 83 1243.% 84
1248.77

GR 88 1253.63 90 1258.55 92 1263.41 94
1273.23

GR 98 1278.13 100 1263.13 102 1288.2¢6 104
X1 308C0 29 1172.19 1184.8 128.94 92.72 101.14
GR 112 1000 110 1005.62 108 1611.38 106
1524 .82

GR 102 1033.05 100 1042.45 38 1052.33 96
1087 .11

G 96 1072.76 94 1093.9¢ 92 1116.42 90
1172.19

GR 85.5 1175 85.5 1175 85.5 1183 86
1:192.02

SR 92 1198.69 94 1204 .4¢ 96 1210.17 100
1228.54

GR 104 1237.04 106 1249.51 110 -1261.93 112
X1 30900 32 1182.38 1184.25 103.95 106.48 101.35
GR 116 1000 114 1005.82 112 1011.72 11
1023.35

GR 106 1028.89 104 1032.82 132 1051.2 100
1073.09

GR 96 1085.61 94 1112.76 a2 1135.8¢ 90
1182.38

GR 86 1182.9 86 1183.8 88 1184.25 90
1192.95 _

GR 94 1197.23 96 1200.86 98 1204.3 100
1224.08

GR 104 1233.13 106 1242.33 108 1253.15 110
1277.36

GR 114 1294.09 116 1305.65

NC 0.1 0.3

X1 30950 24 1162.08 1182.83 50 50 50
X2

15

X3 0

GR 110 1000 108 1017.1 106 1025.82 104
1642.93

GR 100 1G51.7 98 1069.77 96 1089.78 94
1162.08

GR 30 1156.93 88 1171.78 88 1174.06 30
1182.63

CP 24 1187.04 56 1151.0 EL 115%4.52 100
1213.23

GR 104 1222.26 106 1230.67 108 1242.3 110
X1 31000 25 1166.79 1170.96 89.93 96.96 95.84
GR 110 1000 108 1007.65 106 1015.31 104
1042.61

GR 100 1057.29 98 1074.19 96 1095.15 94
1161.69

GR 30 1166.79 89 1167.3 8% 1170.4 90
1170.96

GR 92 1174.24 94 1177.76 36 1181.23 98
1189.25

GR 102 1205.06 104 1220.52 166 1239.16 108
1279.73

NC 0.14 0.14 0.052

X1 31106 24 . 1176.26 1179.06 99.08 122.89 105.22
GR 112 1000 110 1008.31 108 1016.63 106
1041.71

GR 102 1054.38 100 1079.47 98 1111.65 96
1169.32

GR 92 1176.26 89.5 1176.7 89.5 1178.6 92
1186.93

o]

1236.37

1228.96
1243.85

1268.34

1017.19
1859.77
1157.2
1184.8
1221.61

1268.91

1017.53
1062.24
1176.72
1188.56

1214.4

1264.97

1034.2;
1111.09
1178.27
1203.55

1253.92

1032.29
1115.66
1170.96
1184.7¢

1256.19

1028.56
1141.75

1179.06

104
9e
88
90

102

108
98
88

92

102
92

30

104
94

94
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0.09
21200
108

21
97.4
98

45
108
0.11
31300
120

c2
110

48
100.3

16
1C4

31
114
31400
124

.56
114

.92
108
101.56

.22
102

.69
112

38
122
0.1
31500
124

23
1i8

°9
108

24
102

(3]
110

12
120
31600
130

.94
120

12
110
102.5

18
112

72
122

6

31700
134

82
124

]
114

8

1000
1058.87
1214
1280.24
1346.4

32
10060

1054.53
1138.32
1238
1286.86
1343.76
1409.65
0.1

28

1000
1050.86

1149.48

1227

30
1000

1048.12
1129.23
1181.26
1226.33
1277.47
30

1000
1046.94

1120.91

99.97

106

116

1238
122

112

106

101.56

162

112

122

1160.13
128

118

108

104

114

124

1157.01

132

122

112

1131

1178.78

1216
1015.063

1090.01

1214
1290.48
1357.89%

1240
1012

10679.31
1160.07

1240
1300.87
1354.31

1422.62

1260.62
1289.6

1182.13
1606.34

1059.21

1153.28

1182.13

1240.53

1283.71

1176.9

1006.15

1056.78

1143.75

83.05
116

106

99.97

118

53.08
120

112

104

101.9

106

116

104

114

110.26
126

116

106

106

109.22
130

102.24
1G28.02

1106.54

1216

1300.86

1369.68

128.43
1025.58

1095.44

1176.68

1240

1312.66

1365.29

13¢.11
10620.02

1091.34

1186.48

1245.78

1266.43

1285.1

88.09
1012.36

1070.3

1156.56

1185.51

1249.91

1290

72.2

1012.97

1068.46

1153.02

104.34¢

99.82
114

104

100.3

90.18
118

98 .64
118

112

104

106

116

130.04
124

114

104

108

128

102.16

128

118

1539.49

1125.1

1216

1316.21

1038.79

1098 .47

1201.64

1030.14

1107.4

1203.17

1247.11

1272.23

1088.2

1160.13

1191.13

1259.29

1296.29

1020.19

1084.03

1157.01

116
110
101.9
102
110

120

118
110
104
108

118

122
112
102.5

110
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version 20CT

3/23/2902

CR 106 1176 108 1176.9 119 1190.31 2 1224.95 114
1:44.8

GR 116 1260.83 118 1272.09% 120 1282.2% 122 1291.92 124
1300

GR 120 1398.02 128 1315.91 133 1322.53 132 1329.95 134
1337.45

X1 31800 P 1182.48 1196.56 i13.76 5i.89 110.7

GR 136 1000 134 1C05.25 132 1019.37 130 1030.48 i28
1041.74

GR 126 1¢54.C1 124 1056.37 122 1078.75 120 17:5.56 118
1116.8

GR 116 1140.85 114 1168.04 112 1182.48 110 1183.2 110
1195.9

GR 112 1196.59 114 1212.12 116 1236.26 118 1256.92 120
1275.61

GR 122 1291.51 124 1305.94 126 1317.89 128 1328.63 130
1339.06

GR 132 1249.C1 134 1358.12 135 1367

X1 31900 28 1214.75 1230.2 136.¢8 64.44 122.36

GR 138 1000 136 1016.6 134 1035.29 132 1053.99 130
1067.96

GR 128 1082.15 126 1100.76 124 1120.73 122 1135.96 120
1152.48

GR 118 1195.57 116 1209.72 114 1214.75 112 1215.5 112
1229.17

GR 114 1230.2 116 1248.88 118 1263.42 120 1276.48 122
1289.33

GK 124 1305 126 1317.32 128 1328.69 130 1340.06 132
1352.3

GR 134 1365.54 136 1373.22 138 1393.06

X1 329000 26 1258.05 1274.71 107.6 109.11 114,38

GR 138 1300 136 1026.78 134 1059.3 132 1092.14 130
1110.9

GR 128 1129.25 126 1147.12 124 1166.74 122 1194.43 120
1220.11

GR i18 1248.99 116 1258.05 114.2 1259 114.2 1273.75 116
1274.71

GR 118 1278.98 120 1286.79 122 1299.32 124 1308.46 126
1215.47

GR 128 1322.58 13¢C 1325.58 132 1336.49 134 1342.9 136
1349.54

GR 138 1357.41

X 32050 23 1189.82 1207.61 51.49 51.5 51.18

X3 0 118 118
GR 140 1000 138 1021.24 136 1032.95 134 1043.68 132
1057.06

GR 130 10€58.95 128 1084 .31 126 11090.92 124 1115.85 122
1136.1

GR 120 115€.75 118 1189.82 116 1195.97 115 1196.72 115
1z04.51¢

GR 116 1205.26 118 1207.61 120 1209.83 122 1225.58 124
1235.4

GR 126 1244.94 128 1254.13 130 1263.17

X1 32100 28 1190.47 1204.36 104.62 104.25 93.42

GR 142 1000 1443 1011.41 138 1022.82 136 1034.23 134
1047.85

GR 132 1061.16 130 1073.24 128 1087.04 126 1106.29 124
1125.09

GR 122 1148.91 120 1183.65 118 1150.47 116.2 1190.77 116.2
1204 .06

GR 118 1204 .36 120 1206.86 122 1228.06 124 1239.114 126
1250.28

GR 128 1264.35 130 1276.09 132 1287.39 134 1301.52 136
1315.61

GR 138 1328.81 140 1344.85 142 1361.87

NC 0.13 0.13~ 0.058

X1 32200 29 1215.77 1217.89 94.59 99.74 103.7

GR 144 1000 142 1009.29 140 1022.48 138 1038.07 136
1050.73
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SR 13z 1070.37 130 1789.34
11€1.51

GR 124 120€.82 124 1266.63
1216.07

G? ii15.4 1217.54 B 117,89
1226.14

GR 123 1236.8B1 130 1247.85
1284.29

GR 133 1298.11 140 1315.34
X1 32300 26 1159.6 1167.5
GR 146 1000 144 101G.65
1038.19

GR 13¢ 1047.56 134 1056.83
1101.32

GR 126 1156.4 124 1158.6
1167.54

GR 126 1172.36 128 1175.42
1211.64

GR 136 1221.16 138 1220.91
1269.62

GR 146 1287.66

X1 32400 22 1233.31 1243.99
CGR 146 1000 144 015.05
1059.34

GR 136 1071.55 134 1092.5
1233.31

GR 126.2 1233.6 126.2 1243.7
1282.17

GR 154 1269.4 136 1285.02
333.22

GR 144 1352.26 146 1392.03

STATUS: Analyzing profile 1.
Contraction Coefficient {CCHV)
Expansion Ccefficient (CEHV)

STATUS:
STATUS: (3269)

Cross Left
Section Overbank
Numper Manning
SECNO XNL
Energy Left
Gradient Overbank

Length
SLOPE XLOBL

ft/ft) (£t)

Cummu L - Left
ative Overbank
Volume Area
VOL ALOB
(acre-ft) (sqg £t}
Total Lefr
Flow Overbank

Elow
Q QLOB
cfs) {cfs)
Flow Left
Travel Overbank
Time Velocity
TIME VLO8
{hrs) (fr/s)

Divided

Channel
Manning
n

XNCH

Channel
Length

XLCH
{fr)

Channel
Area

ACH
{sg ft)
Channel
Flow

Channel
Mean
Velocity
VCH
(fr/s)

flow.

Right
Cwerbank
Manning
XNR

Right
Overbank
Length
XLOBR
(it}
Right
Overbank
rea
AROB

(sq fu)

Tnerqy
Gradient
Elevation
EG

1fe MSL)

[
>
N

s
ia)
N

79.94
142

Analyzing cross-section reach 30001.C00.

Water
Surface
Elevation
CWSEL

(fr »5L)

rat
-
<
~
w

—
[
o
ro
[
~

.99

.43

Critical
W. 5.
Elevation
CRIWS

(£t MSL)

0.100

0.300

Known

W. S.
Elevation
W5ELK

(ft MSL)

weignted
Velocity

Fricticn
Enerqgy
Loss

Other
Energy
Less
OLOSS
(fr)

Right
Overbank
Flow
QROB
icfs)

VROB
{fr/s}

Computed
W. S.

Top Width
TOPWD
(fc)
Length
Weighted

W. S.
Station
SSTA
(ft)
Cummul .
Surface

Manning n Area

WTN

TWA
{acres)

1 Elevation

RTBNK
(ft MSL)

Station
ENDST
(ft)
Minimum
C. s.
Elevation
ELMIN

(£t MSL)

Number of
Balance
Trials
ITRIAL

Number of
Crit Dpth
Trials
IDC

Number of
Qther
Trials
ICONT

1029.01

108€.8
1167.24
1199.93

1295.49

1046.6

1166.63

1247.739

1316.064

134

144

138
128
132

142
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BOSS RMS for AutsCAD
PROJECT TITL

T

Analysis
SONS

version

2000

PROJECT HUMSER 3/27:2002
30201.0C0O €000 0.105 2.600 1.350 7i. 3.00 71.50
0.03553¢6 o] 0 4] 71.82 .32 0.06G 0.00

.02 ¢ 333 0 G.02 12,60 72.00 Q
360 o] 360 G 44¢.1 1126.48 1753.26¢ 0
.00 0.0 1.08 0.00 J.000 0.G 7G.0C G
STATUS: Analyzing cross-section reach 30002.00C.
STATUS: (3235) The comput:sd slope of ~he energy grade line
exceeds=a :0, and critical depth has probably
been crossed.
WARNING: {3302) Conveyance change is cutside of accegtable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 0.23
30002.G600 0.000 0.105 0.000 0.3 74.35 G.00 0.00
0.163920 172 129 110 74.4 .12 2.92 0.03
0.68 0 127 0 0.0C0 70.00 76.00 3
360 4] 360 0 36¢.0 1065.31 1434.35 0
0.01 0.00 2.82 0.00 0.600 1.2 74.00 0
Contraction Coefficient (CCHV) 0.100
Expansion Coefficient (CEHV) 0.300
STATUS: Analyzing cross-section reach 30100.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 3.88
30100.600 0.110 0.105 0.110 1.45 78.45 0.00 0.00
0.010503 167 145 194 78.49 ¢.05 4.01 0.01
1.25 o _ 206 2 0.00 78.00 78.00 5
360 0 358 1 177.0 1047.58 1224.56 0
0.04 0.52 1.74 0.52 0.000 2.1 77.09 0
STATUS: Analyzing cross-section reach 30200.000.
30200.000 0.000 0.105 0.000 1.73 79.73 0.00 0.00
0.015293 89 101 106 79.80 0.97 1.30 0.01
1.69 0 166 0 0.00 80.00 80.00 5
360 0 360 0 121.4 1051.864 1173.29 ¢
0.05 0.00 2.16 0.00 G.000 2.5 78.060 ¢}
STATUS: Analyzing cross-section reach 30300.000.

30300.000 0.000 0.10S 0.000 2.60 81.60 0.00 .00

0.023557 86 101 101 81.71 G.11 1.90 .01
2.04 0 137 0 0.00 82.00 82.00 [
360 0 360 0 103.5 1669.41 1172.90 0
0.ve 0.0v 2.62 0.00 0.000 2.1 79.00 0
STATUS: Analyzing cross-section reach 304C0.000.

30400.000 0.000 C.105 0.000 3.50 84.00 0.00 0.00

0.024295 90 i00 103 84.10 0.10 2.39 0.00
2.36 0 142 0 0.60 84.00 84.00 q
360 ¢} 360 0 115.5 1057.79 1173.26 0
0.07 0.00 2.53 0.00 C.000 3.0 80.50 0
STATUS: Analyzing cross-section reach 30500.000.
STATUS: (3301} The velocity head difference for current and previous

cross-sections exceeded the allowable specified by HVINS,
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 1.56

30500.000 G.110 J.040 G.110 3.31 85.31 85.10 0.00

0.010006 99 114 107 85.906 0.65 1.69 0.17
2.65 30 48 2 0.00 84.00 84.00 6
360 31 326 2 69.4 1103.46 1172.88 11
0.08 1.02 6.79 0.99 0.000 3.2 82.00 0
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Jontraciion Coefficient (UJHY) 0.102
Exrsnsior Coefficle~ (CEHV) G.300
STATUS: Analyzirg cross-secticn reach 30550.000
30550.000 0.000 ¢.040 0.000 3.8z .02 .00 G.00
0.019215 54 54 54 8o.72 L1C 0.74 0.02
2.74 0 53 0 2.00 .00 356.00 3
3€0 0 360 s 35.3 11 15 1134.75 o]
0.08 0.02 6.73 0.C& 0.000 3.3 g2.20 0
STATUS: Analyzing cross-section reach 30600.000.
WARNING: {3202) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Patio ({(KRATIO) 1.46
30600.000 0.110 0.040 Cc.110 5.2% 87.25 86.75 .00
0.0¢932¢6 114 102 103 §8.07 0.82 1.31 0.04
2.90 36 35 8 0.00 84.00 84.00 6
360 54 288 16 51.8 1127.27 1179.05 11
¢.08 1.49 8.08 1.82 G.000 3.4 82.00 0
STATUS: Analyzing cross-section reach 30700.000.
WARNING: (7185} Critical depth has been crossed, therefore critical
depth has been assumed for the current cross-section.
WARNING: (3720) Critical depth has been assumed.
30700.000 0.110 0.040 0.110 5.47 63.47 88.47 0.00
0.022974 112 93 91 89.352 1.06 1.34 0.07
3.08 33 11 24 .00 84.00 84.00 2
360 123 _ 142 94 35.2 1218.62 1254.78 8
0.09 3.70 12.27 3.85 0.600 3.% 83.00 0
STATUS: Analyzing cross-section reach 30800.000.
WARNING: (3302} Convevance change is outside of acceptable range.
Upstream to [ownstream Ccnvevance Ratio (KRATIC: 1.98
36800.000 0.110 0.040 C.110 4.54 90.0C4 0.00 0.00
0.005863 128 101 32 30.€6 .62 1.09 0.04
3.26 15 51 7 2.00 88.¢C0 88.00 3
380 16 335 7 35.8 1156.34 1192.16 0
C.09 1.06 6.52 1.04 £.000 3.6 85.50 0
STATUS: Analyzing cross-section reach 30900.000.
WARNING: (36B85) 20 trials attempted in balancing assumed water surface
elevation (WSEL) and computed water surface elevation (CWSEL).
WARNING: (3693) It is probable that critical depth has been crossed.
WARNING: (3720) Critical depth has been assumed.
30900.000 0.110 0.040 0.11¢C 6.03 92.03 92.03 0.00
0.030524 103 101 16 92.66 0.63 1.16 Q.01
3.45 59 10 17 0.00 82.00 88.00 20
360 181 107 70 574 1135.56 1193.00 11
0.10 3.08 10.48 4.02 0.000 3.7 86.00 0
Contractian Coefficient (CCHV) 0.100
0.300

Expansion Coefficient (CEHV)
STATUS: Analyzing cross-section reach 30950.000.
WARNING: ({3302) Conveyance change is outside of acceptable range.

Upstream to Downstream Conveyance Ratio (KRATIO) 2.19
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SONS

S, 2772007
Cc.c40 0.11¢C 41.7€E §2.7% 0.00
50 50 63.27 G.52 G.C1
€2 0 G.30 §2.00 2
255 Q 41.5 1142.64 J
5.81 0.53 0.002 3.8 J
Cross~Section Number (SECHT) 20950.000
Total Discharge {(cfis, Q) 360
Computed Water Surface Elevation (ft MSL, CWSEL) 92.786
Station {(ft) = i142.9 1162.1 1182.8 1184 .4
Flow (%} = 1.1 98.8 0.1
Area {sq ft}) = 7.2 61.3 G.6
Vel (ft/s) = 0.56 5.81 0.53
Depth (ft) = 0.38 2.95 0.3¢
STATUS: Analyzing cross-section reach 31000.000.
WARNING: {3685) 2 trials attempted in Dalancing assumed watsr surface

elevation (WSEL) and computed water surface elevation (CWSEL).
WARNING: {3693} It is probable that critical depth has been crossed.

WARNING: (3720) Critical depth has been assumed.

31000.000 0.110 0.040 0.110 5.20 94.20 94.20 0.00
0.010974 89 G5 96 94.96 C.76 0.75 0.07
3.73 71 21 iq 0.00 90.00 90.00 20

360 130 196 33 64.5 1113.¢€3 1178.10 El

0.10 1.82 g.30 2.2 0.0900 3.9 85.00 0

STATUS: Analyzing cross-section reach 31100.000.

WARNING: (3302} Conveyance change is outside of acceptabkle range.

Upstream to Downstream Conveyance Ratio (KRATIO) 0.€8

31100.000 0.140 0.052 0.140 6.61 96.11 0.00 0.09
0.021496 939 1¢S5 122 36.51 0.40 1.52 0.04
3.39 52 17 40 0.00 92.00 §2.00 q

380 120 133 106 62.8 11490.14 1202.94 0

0.11 2.31 7.70 2.61 0.000 4.0 83.50 0

STATUS: Analyzing cross-section resach 31200.000.

31200.000 0.090 0.035 0.0990 1.58 97.58 0.00 0.00
0.011022 97 104 110 98.10 0.53 1.5¢ 0.04
4.20 0 61 0 0.00 97.40 87.40 2

360 0 360 0 45.0 1126.15 1171.17 0

a.11 Q.35 5.82 n.35 0.000 4.2 S6.00 0

STATUS: Analyzing cross-section reach 31300.00¢.

WARNING: {3685) 20 trials attempted in balancing assumed water surface
elevation (WSEL) and computed water surface elevation (CWSEL).

WARNING: {3693} 1t is probable that critical depth has been crossed.

WARNING: (3720) Critical depth has been assumed.

31300.000 0.110 0.035 0.110 2.25 102.22 102.22 .00
0.037583 88 938 102 102.62 0.41 1.82 0.01
4.40 55 4 57 0.00 100.30 100.30 20

360 150 52 157 112.5 1158.41 127G6.90 14

0.12 2.72 11.68 2.73 0.000 4.3 99.97 0

STATUS: Analyzing cross~section reach 31400.000.
WARNING: (3302) Conveyance charge 1s outside of acceptable range.

Upstream to Downstream Conveyance Ratio (KRATIO) 2.24
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STATUS
STATUS
WARNING:
Jisog.cao
0.017720
5.05
360
0. 14
STATUS
WARNING
31600.000
0.005315
5.28
360
0.15
STATUS:
STATUS:
WARNING:
WARNING:
WARNING:
31700.000
0.035528
5.43
360
.13
STATUS:
WARNING:
WARNING:
31800.000
0.028886
5.54
360
0.15
STATUS :
STATUS:
WARNING:
31900.000
0.011071
5.70

3 23.9%1 .00 .oe
8 0.07 .32 J.03
[ 101.99 .30 4
.5 1177.79 .25 Q
0.%00 4.5 .58 ¢
Analyzing cross-section reach 31500.000.
(2301i) The veiocity head difference for current and previous
cress-sections exceeded the ailowable specified by HVINS.
{3302) Conveyance change is ocutside of acceptable range.
Upstream to Downstream Convevance Ratic (KRATIO! 0.65
0.102 0.0:52 0.100 2.62 104.62 104.51 0.00
&7 358 130 105.21 0.59 1.08 0.1
26 49 R 0 3.0¢ 164.00 104.00 6
37 322 0 65.4 1:5%0.84 1246.19 g
1.41 €.50 0.61 0.000 4.8 102.0Q0 Q
: Analyzing cross-section reach 31600.003.
{3302} Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 1.83
0.100 0.082 0.100 3.57 106.07 0.00 0.00
110 130 88 10€.38 Q.32 1.14 0.03
3 77 3 0.00 104.00 104.00Q 2
3 332 3 29.2 1156. 4% 1185.69 0
1.03 4.57 1.02 0.000 4.9 102.50 0

Analyzing cross~section reach 317G0.000.

{3301) The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINS.

(3685) 20 trials attempted in balanciny assumed water surface
elevaticn (WSEL) and computed water sucface elevation (CWSEL).

(3693) It is probable that critical depth has been crossed.

(3720) Crivical depth has been assumed.

0.100 0.0¢2 0.100 2.256 108.26 108.2¢ 0.00
109 102 72 109.34 1.07 1.13 0.23
0 43 0 0.00 108.00 108.00 20
0 360 0 22.2 1156.42 1178.65 14
G.03 g.42 0.72 0.0G0 5.0 106.00 0
Analyzing cross-~section reach 31800.00C.
(71853 Critical depth has been crossed, therefore critical
depth has been assumed for the current cross-section.
{3720} Critical depth has been assumed.
0.100 0.052 0.100 2.95 112.9¢ 112.96 0.00
118 110 51 114.09 1.13 3.52 0.02
3 40 3 0.00 112.00 112.00 3
5 349 5 28.5 1175.55 1204.04 11
1.54 8.6¢ 1.54 0.000 5.0 110.00 0
Analyzing cross-section reach 319060.000.
(3301} The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINS.
(3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO} 1.62
0.100 0.052 0.100 3.62 115.862 0.00 0.00
136 122 64 116.18 0.57 2.04 0.06
3 54 12 0.00 114.00 114.00 2
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3e0 Ll 339 16 34.6 1245.31 ¢}
0.16 1.29 6.21 1.35 [ 5.1 112.00 o
$12TUS: Analyzing cross-secticr. reach 32000.000
32000.000 0.1460 ¢.052 0.149 2.9C 117.10 0.03 0.00
0.02:137 107 114 109 117.39 .83 1.70 0.13
5.35 2 46 1 C.0C 116.00 116.00 3
360 3 354 1 24.0 1253.06 1277.06 ¢
0.16 1.43 7.61 1.36 0.000 5.2 114.20 ¢
STATUS: Analyzing cross-section reach 32050.000.
WARNING: (7165) Critical depth has been crossed, therefore critical
depth has been assumed for the current cross-section.
WARNING: (3720) Critical depth has been assumed.
32050.000 0.100 G.032 0.100 3.37 118.37 118.37 0.0
0.032499 51 51 51 119.49 1.12 1.33 0.07
5.91 1 42 0 G¢.00 118.00 118.00 3
360 0 359 0 24.3 1183.72 1208.02 11
0.17 0.87 8.5 0.03 0.000 5.2 115.00 0
STATUS: Analyzing cross-section reach 32100.000.
STATUS: (3301) The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINS.
WARNING: (3302} Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratioc (KRATIO) 2.05
32100.000 0.100 0.052 C.100 4.26 120.456 0.00 0.00
0.007704 104 _ 99 104 120.94 0.48 1.39 0.06
6.05 11 58 4 0.00 115.00 118.00 3
360 17 337 5 36.2 1175.57 1211.79 0
0.17 1.46 5.74 1.20 0.000 5.3 116.20 0
STATUS: Analyzing cross-section reach 32200.000.
WARNING: (3685) 20 trials attempted in balancing assumed water surface
elevation (WSEL) and computed water surface elevation (CWSEL).
WARNING: (3693) It is probable that critical depth has been crossed.
WARNING: (3720) Critical depth has been assumed.
32200.000 0.130 0.058 0.130 6.51 124.51 124.91 0.00
0.033654 94 103 39 125 . 406 0.55 1.42 0.02
6.24 70 13 14 0.00 120.90 120.00 20
360 180 124 55 77.3 1:146.98 1224.31 16
C.1¢8 2.56 3.31 3.71 G.58G0 5.4 1i6.40 [v]
STATUS: Analyzing cross-section reach 32300.000.
32300.000 0.130 0.058 0.130 4.86 127.06 126.55 0.00
0.018618 93 98 90 127.90 0.85 2.35 0.09
6.43 21 38 11 0.00 124.00 124.00 €
360 30 303 25 47.3 1127.33 1174.60 14
0.18 1.39 8.00 2.26 0.000 5.5 122.20 0
STATUS: Analyzing cross-section reach 32400.000.
32400.000 0.130 0.058 0.130 3.62 129.82 129.62 0.090
0.019948 79 139 136 130.43 0.61 2.50 0.02
6.64 55 38 3 0.00 128.00 128.00 4
360 83 272 4 74.8 1172.68 1247.45 16
0.19 1.51 7.14 1.40 0.000 5.7 126.20 0

SPECIAL NOTE

An asterisk {(*) to the left of the cross-section number indicates a special
note is present in the SUMMARY OF WARNING AND STATUS MESSAGES section.
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5./2008

Cross-— Chanrel Top cof Max. Low Minimum Dishzrge Computed Critical Energy Energy Crannel
Cross- Indzx Q

Section Rezch Roadway Chord C. S. Flow W. 5. W. S. Gradient Gradient Mean Flow
Section (0.01 *

Number Length Cilevaticn Elevation Elevat:ioca Elevation Elevaticn Elevation Slope Velocity
Area Convey.)

(igy (ft MSL) {ft MSL) (ft ML} ({cfs) {ft MSL tfrx MSL. {ft MSL) * 14,000 (ft/s)

(sq ft)

SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10X+*S VCH
AREA L01K

30001.000 0.00 0.08 0.00C 70.00 360.25 71.55 0.00 71.52 85.236 1.08
333.80 38.99
+ 30002.000 129.11 0.00 Q.00 74.00C 36G.25 74.35 0.0G 74.47 1639.20 2.82
127.62 8.30
* 301C0.000 145.41 ©.00 0.00 77.00 360.295 78.45 0.00 786.49 109.03 1.74
203.66 34.49

30200.000 101.38 0.00 0.00 78.00 360.25 79.73 0.00 79.80 152.93 2.1¢6
166.89 29.13

30300.00% 101.26 0.00 0.00 75.00 360.25 81.60 0.00 81.71 235.57 2.62
137.60 23.47

3¢4C0.000 100.00 0.00 0.00 80.50 360.25 84.00 0.00 84.10 242.95 2.53
142 23.11
* 30500.002 114.82° 0.00 0.00 €2.06 360.25 85.31 85.10 85.956 100.06 €.79
81.37 36.01

30550.000 54 .83 0.00 0.00 82.20 360.25 86.02 0.03 86.72 192.15 6.73
53.55 25.99
* 20600.000 102.26 0.90 Q.00 82.00 360.25 87.73 86.75 88.07 $0.26 6.08
81.30 37.92
*~ 30700.000 93.75 0.00 0.00 g§3.00 360.25 88.47 88.47 89.52 229.74 12.27
€9.46 23.17
* 30800.000 101.14 0.00 0.00 85.50 3690.25 90.04 0.00 90.66 58.63 6.52
74.68 47.095
« 20900.000 101.35 0.00 0.00 AE Q0 360 25 92.02 02.02 Q2. €5 205.24 10.48
86.38 20.62
* 30950.000 5C.00 .00 0.00 85.00 360.25 92.7¢ 0.00 93.27 63.89 5.81
69.07 45.907
* 21000.000 95.84 0.00 0.00 83.00 360.45 94.20 94.20 94.96 100.74 9.30
107.51 35.89
* 31100.000 105.22 0.00 0.00 89.50 360.25 96.11 0.00 96.51 214.96 7.70
110.29 24.57

312G0.000 104 .34 ¢.0G 0.00 96.30 360.2% 97.58 0.00 98.10 110.22 5.82
62.31 34.31
* 31300.00C 99.82 0.00 0.00 99.497 36C.2% 102.22 102.22 102.62 375.83 11.68
117.47 18.58
* 31400.000 90.18 0.00 0.00 101.56 365.2% 103.91 0.00 103.98 74.92 5.35
202.14 41.62
+ 31500.900 98.64 G.20 0.00 102.00 360.25 104.62 104.51 105.21 177.30 6.50
76.34 27.06
* 31€600.000 130.04 0.00 0.00 102.50 360.25 106.07 0.00 106.38 53.15 4.57
84.54 49.41
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* 31705.90C0 10z.1¢ 0.00 G.C0 106.00 360.25 106.2¢ 168 %0
43.58 19.12
* 31800.00 110.70 G.2D .00 110.00 260.25 112.64 112.49%
47.246 21.290
« 31300.000 22.3¢ 0.00 3.00 112.00 380.25 115.62 9.00
10.15 24.24
32000.000 114.38 0.C0 0.00 114.20 360.25 117.10 g.0¢
50.66 24.78
* 32050.000 51.18 0.00 ¢.00 115.00 360.25 1:2.37 118.27
43.38 19.98
* 32::50.000 59.42 0.00 0.00 116.20 360.25 120.406 0.00
75.38 41.04
* 32200.0600 103.79 0.00 0.00 118.40 360.25 124.¢1 124.91
98.73 15.64
32300.000 98.28 0.00 0.00 122.20 360.25 127.06 126.55
71.33 26.40
32400.000 139.37 0.00 0.00 126.20 360.25" 129.82 129.€2
96.40 25.51
SUMMARY PRINTOUT TABLE 150 FOUR SEASONS
———————————————————————————— WATERSHED 3 POST-DEVELOPMENT
99-33-01
Cross- Discharge Computed W.S. Elev W.S5. Elev W.S. Elev Water Channel
Section Fiow W. S. Diff per Diff per Diff per Surface Reach
Number Elevation Profile Section Know/Comp Top Width Length
(cfs) _{ft MSL) (ft) (£t} (fc) (fc) (fe)
SECNO Q CWSEL DIEWSP DIFWSX DIFKWS TOPWID XLCH
3C35G1.000 360.25 71.50 0.00 0.00 0.00 445.06 .00
* 30002.000 360.25 74.35 0.00 2.85 0.00 369.03 129.11
* 30100.000 360.25 78.45 0.00 4.10 0.00 176.98 145.41
30200.000 360.25 79.73 0.00 1.28 0.0¢ 121.45 101.38
30300.000 300.25 81.60 0.00 1.88 0.00 103.48 101.2¢
30400.060 360.25 84.00 0.00 2.40 0.00 115.47 100.00
* 305062.000 360.25 85.31 0.G0 1.31 0.00 69.42 114.82
30550.000 2e0.258 36.02 .63 G750 .00 35.30 54.83
* 30600.000 360.25 87.25 0.00 1.23 0.060 51.78 102.26
* 30700.000 360.25 88.47 0.00 1.22 3.00 36.15 93.75
* 30B00.000 360.25 90.04 0.00 1.58 a.00 35.82 101.14
* 30900.000 360.25 92.03 0.00 1.98 0.00 57.44 101.35
* 30950.000 360.25 92.76 C¢.00 0.73 0.00 41.47 50.00
* 31000.000 360.25 94.20 0.00 1.44 0.00 64.47 95.84
* 31100.000 360.25 96.11 0.00 1.91 0.00 62.81 105.22
31200.000 360.25 97.58 0.00 1.47 0.00 45.02 104.34
* 31300.000 360.25 102.22 0.00 4.64 0.00 112.49 99.82
* 31400.000 360.25 103.91 0.00 1.69 0.00 122.46 90.18
* 31500.000 360.25 104.62 0.00 06.72 0.00 65.35 98.64
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1530.000 36
3170C.C00 250

32000.000 3€0.
2050.000 360.
32160.000 360.
32290.000 36%.2
32300.000 360.

32400¢.c00 360.

Section 30002,
Section 30002,
Section 30100,
Section 30500,
Section 30600,
Section 30700,
Section 30700,
Section 30800,
Section 30900,
Section 30900,

tion 30900,
vation.

Seztion 30950,
Secrion 21000,
Secrtion 31000,

Section 31009,
elevation.

Section 31100,
Section 31300,
Section 31300,

Section 31300,
elevation.

Section 31400,
Section 31500,
Section 31600,
Section 31700,
Section 31700,

Section 31700,
elevation.

QOF WARNING

AND ST

profile
profile
profile
profile
profile
proflle
profile
profile
profile

profile

profile
protfile
profile

profile

profile
profile
profile

profile

profile
profile
profile
profile
profile

prorile

106,07 G .44

108.2¢ .00 2.26 C.o0
112.9% 6.0 §.70 O.00
115,52 0.60 2.6¢ G.oo
117,10 .00 1.48 ¢.00
1i6.37 0.90 .27 .00
120.46 4.00 2.09 D.00
124.91 0.00 1.45 0.00
127.06 0.20 2.15 0.00
129.82 G.00 2.76 Gc.0o
ATUS MESSAGES

1, slope too steep.

1, convesyance change outside acceptable
1, conveyance change outside acceptable
1, conveyance change outside acceptatle
1, convevance change outside acceptable
1, critical depth assumed.

1, minimum specific energy.

1, conveyance change cutside acceptable
1, critical depth assumed.

1, probable minimum specific energy.

1, 20 trials attempted to balance water

1, conveyance change outside acceptable
1, critical depth assumed.
1, probable minimum specific energy.

1, 20 trials attempted to balance water

conveyance change outside acceptable
1, critical depth assumed.
1, probable minimum specific energy.

1, 20 trials attempted to balance water

1, conveyance change outside acceptable
1, conveyance change outside acceptable
1, conveyance change cutside acceptable
1, critical depth assumed.

1, probable minimum specific energy.

1, 20 trials attempted to balance water

range.

range.

range.

range.

range.

surface

range.

surface

range.

range.

range.

surface

(W]
o

s
™

.42

.28

.37

21—]6\71367
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.-2 Analvsis version 2000

SLADUND

1, critical deptr assumed.

Secticn 318¢0, proftis 1, minimum specific energy.

Seztion 21900, profile 1, conveyance change outsiu2 acceptable range.
Section 320% proiile 1, critical depth assumed.

Section 32050, profile 1, minimum specific energy.

Section 32100, profile 1, conveyance change outside acceptable range.
Section 32200, profile 1, critical depth assumed.

Section 32200, profile 1, probable minimum specific energy.

Section 32200, profile !, 20 trials attempted to balance water surface
elevation.

34 Warning and status message(s) generated

END OF OUTPUT
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Ceopyright (C) 1952 BOSS International
511l Rights Reserved

Version : 4.0
Serial Number : 10120

Licensed to BQOSS Internaticnal

PROGRAM ORIGIN

BOSS RiverCAD HEC-2 Analysis is an enhanced version of the U.S.

Army Corps of Engineers Hydrologic Engineering Center HEC-2 program

for water-surface profile computations. Program based upon the September
1990 version, updated on August 1991.

JISCLAIMER -

BOSS RiverCAD is a complex program which requires engineering

expertise to use correctly. BOSS International assumes absolutely no
responsibility for the correct use of this program. All results obtained
should be carefully examined by an experienced professional engineer to
determine if they are reasonable and accurate.

Elthough BOSS International has endeavored to make BOSS RiverCAD
error free, the program is not and cannot bhe certified as infallible.
Therefore, BOSS International makes no warranty, either implicit or

explicit, as to the correct performance or accuracy of this software.

In no event shall BOSS International be liable to anyone for special,
collateral, incidental, or conseqgquential damages in connection with or
arising out of purchase or use of this software. Thesole and exclusive
liability to BOSS International, regardless of the form of action, shall
not exceed the purchase price of this software.

'ROJECT DESCRIPTION

PROJECT TITLE : FOUR SEASONS IN HIST. VA. - FLOODPLAIN S

PROJECT NUMBER : 99-33-01

DESCRIPTION : WATERSHED 4 PRE-DEVELOPMENT

ENGINEER : TIM EVERLY

DATE OF RUN : 5/08/2000

TIME OF RUN : 11:37 pm 2H6V1369



BG83 RiverCell HEC-2 hnalysis version 4.0 PRCE :
PROJECT TITLZ : PCGUR SBASCHS I HIST. VA PLOCDPLAIN S
[ T - - ~ / -
PROJECT NUMBER $2-33-01 5/08/2060¢

©9-33-01 .

FOUR SEASONS IN HIST. VA, - F.OCDELAIN STUDY ‘
WATERSHED 4 PRE-DEVELOFMENT

FLOW REDUCTION AT CROSS SECTION 40100 TO ACCOUNT FOR RUNOFEF FROM
WATERSHED 1

IR R
e Wi L0 NS e

JOB PARAMETERS

Jl ICHECK INQ NINV INIR STRT METRIC HVINS Q
-10 2 848

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW
-1 -1 -6

STATUS: Analyzing profile 1.
Contraction Coefficient (CCHV) 0.100
Expansion Coefficient (CEHV) 0.300

STATUS: Analyzing cross-section reach 40001.000.

2H6V1370
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- FLOCDPLAIN S
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5/08/20
Cross Left Channel Right Flow Water Critical Xnown
Section Overbank Manning Overpank Depth Surface W. £. W. 3.
Nunber Manning ol Manning Elevation Elevation Elevztion
SECNO XNL XWNCH XNR DEPTH CWSEL CRIWS WSELK
(ft) (ft MsL) (ft MSL) (£t MSL)
Enerqgy Left Channel Right Energy Weighted Friction Other
Sradient Overbank Length Overbank Gradient Velocity Energy Energy
Length Length Elevation Head Loss Loss
SLOPE XLOBL XLCH XLOBR EG HV HIL, OLOSS
(fr/ft) (fr) (ft) (ft) (£t MSL) (ft) (ft) (ft)
Cummul - Left Channel Right Bridge Left Right Number of
ative Overbank Area Overbank Deck Bank Bank Balance
Volume Area Area Area Elevation Elevation Trials
VOL ALOB ACH AROR CORAR LTBNK RTBNK ITRIAL
(acre-ft) (sg ft) (sq ft) (sq ft) (sq ft) (ft MSL) (£t MSL)
Total Left _ Channel Right Computed Left Right Number of
Flow Overbank Flow Overbank W. S. W. S. W. S Crit Dpth
Flow Flow Top Width Station Station Trials
N QLOB - QCH QROB TOPWD SSTA ENDST iDpc
'~fs) (cts) (cfs) (cfs) (fr) (fr) (ft)
-low Left Channel Right Length Cummul . Minimum Number of
Travel Overbank Mean Overbank Weighted Surface C. S. Other
Time Velocity Velocity Velocity Manning n Area Elevation Trials
TIME VLOB VCH VROB WTN TWA ELMIN ICONT
(hrs) (ft/s) (ft/s) {(ft/s) (acres) {ft MsSL)
:00601.0C0 0.110 0.040 0.110 3.61 92.61 .00 g2.61
0.015814 0 0 0 93.18 0.57 0.00 0.00
0.00 26 31 205 0.00 90.00 S0.00 0
348 58 306 483 166.5 1018.56 1185.07 0
0.00 2.21 S5.64 2.31 0.000 0.0 89.00 0
STATUS: Analyzing cross-section reach 40002.000.
STATUS: (3301) The velocity head difference for current and previous

WARNING:

WARNING:

WARNING :

cross-sections exceeded the allowable specified by HVINS.

(3685)
elevation

(3693) It

(WSEL)

(3720) Critical depth has been assumed.

20 trials attempted in balancing assumed water surface

and computed water surface elevation (CWSEL) .

is probable that critical depth has keen crossed.

SJH6V1371
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FAGE

E0OSS verCAD HEC-2 knalysis vwversion 4.0
PPOZEPT TITLE : FCUR SEASONS IN HIST. VA. - FLOODPLATIH S
PROJECT NUMBER : 99-33-01 S/08/20018
STATUS: (3470) Encroachment computation information follows:
Left Encroachment Station {ft, STENC | 1026 .2:
Right Encrecachment Zt=tvion (ft, STENCR) 1038.2:2
Encrocachment Methed (IYPE) 1
Width or Percent Target 12.00¢C
Left Encroachment Elevation ({(ft, ELENCL) 102.0CcC
Right Encroachment Elevation (ft, ELENCR) 102.0¢C
SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS
VOL ALOB ACH AROR CORAR LTBNK RTBNK ITRIAL
0 QLOR QCH QROB TOPWD SSTA ENDST IDC
TIME VLORB VCH VROB WTN TWA ELMIN ICONT
400602.000 0.000 0.040 0.000 5.37 95.45 95 .45 0.00
0.031280 55 65 173 98.14 2.69 2.08 0.63
0.51 0 64 0] 0.00 102.00 102.00 20
848 0 847 0 12.0 1026.22 1038.22 11
0.00 0.00 13.16 0.00 0.000 0.3 50.08 0
STATUS: Special culvert analysis being performed.
LVERT DESCRIPTION
Number of Identical Culverts (CUNO) 2
Culvert Mannings n (CUNV) 0.015
Culvert Entrance Loss Coefficient (ENTLC) 0.300
Box Culvert Height (ft, RISE) .00
Box Culvert Opening Width (ft, SPAN) 6.00
Culvert Length (ft, CULVLN) 463.90
Culvert Opening Upstream Invert (ft MSL, ELCHU) 95.19
Culvert OCpening Downstream Invert (ft MSL, ELCHD) 90.08
Roadway Length (ft, RDLEN) 20.00
Roadway Weir Flow Discharge Coefficient (COFQ) 2.50

Chart # 8 - box culvert with flared wingwalls, no inlet top edge bevel

Scale # 1 - wingwalls flared 30 to 75 degrees

2H6V1372
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PAGE 5
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5/08/2 .
STATUS: Analyzing cross-section reach 40003.000.
SPECIAL CULVERT INLET COWTROL RESULTS
Energy Grade Line Elevation for Inlet Control (ft MSL, EGIC) 105.36
Energy Grade Line Elevation for Outlet Contrcl (ft MSL, EGOC) 104.05
Previous Computed Water Surface Elevation (ft MSL, PCWSE) 95.45
Top of Roadway Elevation (ft MSL, ELTRD) 130.00

STATUS: (3280) For cross-section 40003.00, ends have been extended
vertically 2.42 feet in order to calculate the hydraulic
cross-section properties.

STATUS: (3301) The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINGS.

WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 3.30

LVERT ANALYSIS RESULTS

Inlet Control Energy Grade Line Elevation (ft MSL, EGIC) 105.36
Outlet Control Energy Grade Line Elevation (ft MSL, EGOC) 104.05
Water Surface Drop Through Culvert (ft, H4) 7.22
Total Weilir Flow (cfs, QWEIR) 0.
Total Culvert Flow (cfs, QCULV) 848.
Mean Channel Velocity (fps, VCH) 7.76
Culvert Opening Area (sg ft, ACULV) 72.0
Top of Roadway Elevation (ft MSL, ELTRD) 130.00
Roadway Weir Length (ft, WEIRLN) 0.0
2H6V 1373
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POSS RiverCAD HEC-2 analysis version 4.0 . PBGE ¢
PROJECT 7TITLE FOUR S®EASONS IN HIST. VA, - FLOODPLAIN S
PROJECT NUMBER : $3-33-01 5/08/200¢
STATUS: (3470) Encroachment computation information follows:
Left Encroachment Station (ft, STENCL) 1063.00
Right Encroachment Staticn (ft, STENCR) 1075.90¢C
Encroachment Method (TYPE) 1
Width or Percent Target 12.000
Left Zncroachment Elevation (ft, ELENCL]) 130.00
Right Encroachment Elevation (ft, ELENCR! 130.00
SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK
SLOPE XLOBL XLCH XLOEBR EG HV HL OLOSS
JOL ALOB ACH AROB CORAR LTBNK RTBNK ITRIAL
N QLOB QCH PROB TOPWD SSTA ENDST iDcC
TIME VLOB VCH VROB WTN TWA ELMIN ICONT
40003.000 0.000 0.030 0.110 9.23 104 .42 0.00 0.00
0.002876 485 479 484 105.36 0.93 7.22 0.00
1.47 0 109 1 0.00 130.00 96.00 3
848 o _ 847 0 12.0 1063.00 1075.00 0]
0.02 6.00 7.76 0.22 0.000 0.4 95.19 0
STATUS: Analyzing cross-section reach 40004.000.
STATUS: (3301) The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINS.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 3.47
0004.000 0.110 0.030 0.110 10.25 105.45 0.00 0.00
0.000239 27 29 35 105.47 0.0z 0.02 0.09
1.95 392 26 758 0.00 25.70 35.70 z
848 257 83 507 244 .9 1051.87 1296.75 0
0.03 0.656 3.15 0.67 0.000 0.5 95.20 0
Contraction Coefficient (CCHV) 0.100
Expansion Coefficient (CEHV) 0.300
STATUS: Analyzing cross-section reach 40100.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Ccnveyance Ratio (KRATIO) 0.60
2H6V 1374



ILova FLOODPLAIN S
5/08/2( -
SECH” XML ANCH XNE DEFTH CWSEL CRIWS WSTLK
SLOPE XLCBL XLCH ZLOBR EG J HL OLOSS '
VOL ALOEB ACH ARCB CORAR LTENK RTBNK ITRIAIL
o QLCB QCH QROB TOPWD ESTA ENEST IDC
TIME VLOB VCH VROR VN TWA ELMIN ICONT
40100.000 0.110 0.030 0.110 8.98 105.48 0.00 0.00
0.000278 102 80 130 105.50 0.02 0.03 0.00
4.69 344 19 469 0.00 97.00 97.00 2
547 216 55 275 229.3 1628.75 1258.03 0
£.07 0.63 2.86 0.53 0.000 1.2 96 .50 0
STATUS: Analyzing cross-section reach 40200.000.
WARNING: (3302) Conveyance change 1s outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 0.43
40200.00¢0C 0.100 0.046 0.100 6.54 105.54 0.00 0.00
0.001477 105 134 138 105.57 0.03 0.07 0.00
6.60 52 13 392 0.00 99.50 ©99.50 2
547 69 48 429 185.4 1019.08 1204 .53 0
0.09 1.32 3.45 1.09 0.000 1.8 99.00
STATUS: &Znalyzing cross-section reach 40300.000.
WARNING: (3302) Conveyance change is outside cf acceptable range.
Upstream tc Downstream Conveyance Ratio (KRATIO) 0.21
t0300.000 0.110 0.080 0.110 2.98 105.78 0.00 0.00
0.032151 i02 izc i0¢ 106.GC¢S 0.31 0.44 0.08
7.35 40 23 86 6.00 103.00 103.00 2
547 130 163 253 119.0 1053.66 1172.69 0
0.10 3.17 6.81 2.92 0.000 2.2 102.80 0]
STATUS: Analyzing cross-sectilon reach 40400.000.
t0400.000 0.110 0.080 0.110 2.18 108.38 0.00 0.00
0.018374 105 107 86 108.49 0.11 2.37 0.02
7.76 49 17 161 0.00 106.40 106.40 4
547 1330 74 342 178 .7 1033.88 1212 .54 0
0.11 2.63 4.23 2.12 0.000 2.5 106.20 0
STATUS: Analyzing cross-section reach 40500.000.
JH6V1375
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4.0 PAGE

BOSS RiverlAD HEC-2 Analysis version )
PROJECT TITLE : FOUR SEASCONS IN HIST. VA. - FLOCDPLAIN S
PROJECT NUMBER : 99-33-01 5/08/20C
SECNO XNIL KN XHR DEPTH CWSEL CRIWS WSRLK
SLOPE XLCBL XLCH XiLOBR EG HV Hi: OLOSS
VOL ALOB ACH - AROB CORAR LTBNK ETBNK ITRIAL
Q QLOB QCH QROB TOPWD SSTa ENDST Inc
TIME VLOB VCH VROB WTN TWA EIMIN ICONT
40500.000 0.110 0.020 0.110 2.54 109.49 0.00 0.0
0.011080 126 106 42 109.60 0.11 1.11 0.0
8.13 17 96 113 0.00 107.00 107.00 .
547 32 311 202 150.6 1017.50 1168.06
0.12 1.87 3.23 1.78 0.000 2.7 106.95 ¥
STATUS: Analyzing cross-section reach 40600.000.
40600.000 0.110 0.090 0.110 ~ 3.85 110.84 0.060 0.0«
0.012236 101 136 111 110.96 0.12 1.36 0.0«
8.70 172 23 17 0.00 107.65 107.65 z
547 408 99 39 113.2 1036.12 1149.32 C
0.13 2.37 4.22 2.25 0.000 _ 3.1 106.99 C
STATUS: Analyzing cross-section reach 40700.000.
“N700.000 0.120 0.04¢6 0.120 4.63 112.16 0.00 0.0¢0
.015406 101 102 100 112.38 0.23 1.38 0.03
9.20 109 10 S0 0.00 108.20 108.20 2
547 244 g3 219 133.5 1063.79 1197 .25 0
0.14 2.23 8.32 2.41 0.000 3.4 107.53 0
STATUS: Analyzing cross-section reach 40800.000.
10800.000 0.120 0.046 0.120 4.55 113.28 0.00 0.00
0.009117 69 117 114 113.40 0.12 1.00 0.01
9.63 232 3 11 0.00 109.40 1095.40 2
547 4068 57 21 120.9 1060.97 1181.84 0
0.15 2.02 6.12 1.87 0.000 3.6 108.73 0
STATUS: Analyzing cross-section reach 40900.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIC) 0.62
40900.000 0.120 0.046 0.120 3.90 114 .53 0.00 0.00
0.023897 88 145 120 114.78 0.26 1.34 0.04
10.10 173 8 6 0.00 111.30 111.30 2
547 461 - 71 13 121.4 1118.79 1240.21 0
0.16 2.66 8.94 2.30 0.000 3.8 110.63 0

STATUS: Analyzing cross-section reach 41000.000.

2H6V1376
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version 4.0 PAGE e
KNS In HIsST. VA, - FLCODPLAIN S5
5/08/200"
SECHOC K ¥NCH XNK DEPTH CWSEL CRIWS WSELK
SLOPE XLOBL XLCH XLOBR EG HV HIL 1L.0SS
VO ALOB LCH ARCB CORAR LTBNK 2TBNK ITRIAL
9) QLCaB QCH CRCB TOFPWD E5TA ZNDSET IDC
TIME VLOB VCH VROB WTN TWA ELMIN ICONT
4100GC.000 0.120 0.052 0.120 4.66 116.83 0.00 0.00
0.0136559 87 203 132 116.91 0.08 2.11 0.02
10.67 6 2 236 0.00 116.00 116.00 2
547 5 7 534 150.9 10391.45 1242 .32 0
0.17 0.80 3.09 2.26 0.000 4.2 112.17 0
STATUS: Analyzing cross-section reach 41100.000.
WARNING: (3302) Conveyance change 1s outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 0.64
41100.000 Cc.120 0.052 0.120 3.78 115.10 0.00 0.00
0.023844 87 96 118 119.33 0.24 2.38 0.05
11.20 12 4 136 0.00 117.10 117.10 2
547 31- 36 478 97.1 1053.183 1150.24 0
0.18 2.64 7.72 3.51 0.000 4.5 115.32 0
STATUS: Analyzing cross-section reach 41200.000.
WARNING: (3302) Conveyance change 1s outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 1.55
:1200.000 0.120¢ G.065 0.120 3.34 121 .47 0.00 0.00
0.014144 110 128 103 121 .56 0.09 2.22 Q.01
11.69 71 6 167 0.00 118.50 118.50 3
547 160 34 352 149.1 1059.43 1208.54 0
0.19% 2.23 5.02 2.11 0.000 4.8 118.13 0
STATUS: Analyzing cross-section reach 41300.000.
WARNING: (2302) Conveyance change 1s outside of acceptable range.
Upstream to Downstream Conveyance Ratio {KRATIO) 1.48
11300.000 0.120 0.065 0.120 2.87 122.52 0.00 0.00
0.006497 105 116 108 122.57 0.05 1.00 0.00
12.38 57 5 247 0.00 115.98 119.98 4
547 80 18 447 142.2 1054 .9¢% 1197.20 0
0.21 1.42 3.11 1.81 0.000 5.2 ~119.65 0
STATUS: Analyzing cross-sectilon reach 41400.000.
2H6V1377
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PRCJECT TITLE IN HIST. VA, - FLOODPLAIN S

BCSS RiverCAD HEC-2 Analysis wersion 4.0 - PAGE 1«
. ™ i
PROJECT NUMBER =

5/08/200¢

nce for currant and previocus

fere
allowable specified by HVINS.

tv head di
eded the

M

)]

i
X

) Critical depth has been crossed, therefore critical

WARNING: (718%S
th has been assumed for the current crcss-section.

WARNING: (3720) Critical depth has been assumed.

SECNO ANL XNCH XNR DEPTH CWSEL CRIWS WSELK
SLOPE XLORL XLCH XLOBR EG HV HL OLOSS
VOL ALOB ACH AROR CORAR LTBNK RTBNK ITRIAL
Q QLOB QCH QRORB TOPWD SSTA ENDST IDC
TIME VLOB VCH VROB WTN TWA ELMIN ICONT
41400.000 0.120 0.035 0.120 - 2.26 123.59 123.59 0.00
0.023808 89 156 96 124.18 0.59 1.19 0.16
12.92 5 17 150 0.00 122.00 122.00 3
547 9 181 356 132.0 1050.75 1182.74 16
0.22 1.62 10.19 2.38 0.000 5.5 121.33 0

STATUS: Analyzing cross-section reach 41500.000.

WARNING: (3685) 20 trials attempted in balancing assumed water surface
elevation (WSEL) and computed water surface elevation (CWSEL) .

WARNING: (36$3) It is probable that critical depth has been crossed.

WARNING: (3720) Critical depth has been assumed.

41500.0C0 0.120 0.035 0.120 4.18 126 .51 126 .51 0.00
0.007877 G9 125 104 127.40 0.89 1.46 0.05
13.33 106 42 13 0.00 123.00 123.00 20
547 152 379 14 106.9 1012.12 1120.0C4 L4
0.22 1.43 9.03 1.07 0.000 5.8 122.33 0
STATUS: Analyzing cross-section reach 41600.000.
WARNING: (7185) Critical depth has been crossed, therefore critical
depth has been assumed for the current cross-section.
WARNING: (3720) Critical depth has been assumed.
41600.000 0.120 0.035 0.120 4 .08 128.41 128.41 0.00
0.009018 127 190 94 129.43 1.02 1.41 0.04
13.80 28 41 70 0.00 125.00 125.00 3
547 48 391 107 82.2 1024 .62 1106.79 5
0.23 1.72 9.51 1.54 0.000 6.0 124 .33 0

STATUS: Analyzing cross-section reach 41700.000.

2H6V1378
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2 =r(ChD  HEC-2 Analysis e icn 4.0 PAGE 11
PROJECT TITLE FOUR HERECH: il HIST. VA, - FLOCDPLAIW 3
FROSECT WUMBER @ $5-33-01 5/C8/2.

STATUS: (32¢1) The we1c:‘cy head difference for current and previcus
. . ] L
cross-sections exceeded the allowable specified by HVINS.

r\

SECNO XNL, XNCH ¥R DEPTH CWSEL CRIWS WSELK
SLOPE XLOBL XLCH XLOBR EG HYV HL OLOSS
VOL ALOB ACH ARCB CORAR LTENK RTBNK ITRIAL
o) OLOB ocH QOROB TOPWD SSTA ENDST IDC
TIME VLOB Vol VROB WTN TWA ELMIN ICONT
41700.0060 0.120 0.085 0.120 3.29 130.539 0.00 0.00
0.007183 85 167 149 130.67 0.09 1.16 0.09
14.42 143 69 67 0.00 127.40 127.40 2
547 215 225 106 150.5  1053.47  1203.95 0
0.25 1.50 3.26 1.58 0.000 6.4 127.30 0

STATUS: Analyzing cross-section reach 41800.000.

WARNING: (3302) Conveyance change is outside of acceptable range.

Upstream to Downstream Conveyance Ratio (KRATIO) 0.57

11800.000 0.1207 £.085 0.120 2.63 132.03 0.00 0.0n
n.022312 114 145 122 132.17 0.15 1.48 0.¢

15.14 105 28 93 0.00 129.50 129.50 <

547 215 142 188 192.5 1055.28 1247 .77 0

Cc 26 2.04 4 .92 2.03 0.000 6.8 129.460 0

STATUS: Analyzing cross-section reach 415%00.000.

WARNING: (3302) Conveyance change 1s outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 1.66
11900.000 0.110 0.05° 0.100 4.21 133.71 0.00 0.00
0.008081 96 182 123 133.82 0.131 1.65 0.00
15.80 27 25 192 0.00 131.00 131.00 3
547 46 115 384 136.1 1045.65 1181.789 0
0.27 1.70 4 .54 1.99 0.000 7.3 129.50 0

STATUS: Analyzing cross-section reach 42000.000.

WARNING: (3302) Conveyance change is outside of acceptable range.

Upstream to Downstream Conveyance Ratio (KRATIO) 0.54
2H6V 1379
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ROSS RiverCalD HEC-2 Analysis versicn 4.0 _ PAGE 1
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAIN S
PROJECT HUMBER 99-33-01 5/08/200
SECNO XNL XNCH XNR DEPTH CWSEL CRIWS Wse oK
SL.OPE XLOBL XLCH XLOER EG HY HL 0LOSE
VOL ALOB ACH AROB CORAR LTBNK RTBNK ITRIAL
Q QLOB QCH QRCB TOPWD SSTA ENDST ibC
TIME VLOB VCH VROB WTN TWA ELMIN ICONT
42000.000 0.110 0.059 0.100 3.17 135.37 0.00 0.0¢
0.027242 115 218 97 135.64 0.26 1.77 0.0¢
16.36 100 15 55 0.00 133.70 133.70 ]
547 274 133 138 142.2 1054.14 1196.36 C
0.28 2.73 6.92 2.51 0.000 7.6 132.20 C
STATUS: Analyzing cross-section reach 42100.000.
WARNING: (7185) Critical depth has bezn crossed, therefore critical
depth has been assumed for the current cross-section.
WARNING: (3720) Critical depth has been assumed.
42100.000 0.110 0.039 0.1090 3.25 137.58 137.58 0.00
0.014225 115 S8 99 138.18 0.60 2.01 0.1G
16.79 55 26 93 0.00 135.00 135.00 2
547 83 238 224 134.89 1087.48 1222.41 5
0.29 1.50 9.06 2.41 0.000 8.0 134 .33 0
STATUS: Analyzing cross-section reach 42200.000.
WARNING: (7185) Critical depth has been crossed, therefore critical
depth has been assumed for the current cross-section.
WARNING: (3720) Critical depth has been assumed.
42200.000 0.110 0.029 0.100 3.75 135.58 135.58 0.00
0.011541 97 160 116 140.23 0.65 1.71 6.02
17.28 58 30 92 0.00 136.50 136.50 1
547 92 273 181 145.1 1058.58 1203.68 11
0.30 1.58 8.98 1.9¢6 0.000 8.3 135.83 0
STATUS: Analyzing cross-section reach 42300.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Convevance Ratio (KRATIO) 1.49

2H6V1380
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BCSS RiverCrD  HEC-2 Anslysis version 4.0 PRGE 13
PRCIZCT TITLE FCUR SEASONS IN HIST. VA, - FLOODPLAIN S
PROJECT FUMBER 9-33-01 n/os/zor
SECED XNL XNCH ¥NR LZPTH CWSEL ZRIWS WERLK
SLOPE XLGEL XL.CH XLOBR EG HV HL 0LOSS
VOL ALOB ACH LPOB CORAR LTBNK RTBNK ITRIZL
Q QLR QCH CROB TOPWD SSTa ENDST IDC
TIME VLOB VCH VROB WTN TWA ELMIN ICONT
42300.000C 0.100 0.039 0.110 3.68 140.96 0.00 G.00
0.005206 114 162 96 141.22 0.26 £.95 0.04
17.82 38 31 175 0.00 138.00 137.28 2
547 44 201 301 132.1 1123 .46 1255.60 0]
0.31 1.17 6.37 1.71 0.000 8.7 137.28 G
STATUS: Analyzing cross-section reach 42400.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 0.59
42400.000 0.100 0.039 6.110 2.60 141 .73 0.00 0.00
0.014979 149 110 63 141.90 0.17 0.67 0.01
18.24 26 9 187 0.00 138.80 133.80 2
547 44 68 433 151.9 1040.15 1192.07 o]
0.31 1.65 7.26 2.31 0.000 8.9 139.13 n
STATUS: Analyzing cross-section reach 42500.000.
WARNING: (7185) Critical depth has been crossed, therefore critical
depth has been assumed for the current cross-section.
WARNING: (3720) Critical depth has been assumed.
12500.000 0.100 0.039 0.110 2.64 142 .27 142 .27 0.C0C
0.021028 119 127 79 143.78 0.51 1.63 0.10
18.65 14 18 151 .00 141.30 141.30 3
547 24 178 344 150.0 1031.20 1181 .16 8
0.32 1.72 9.49 2.28 0.000 9.2 140.63 0
STATUS: Analyzing cross-section reach 42600.000.
WARNING: (7185) Critical depth has been crossed, therefore critical
depth has been assumed for the current cross-section.
WARNING: (3720) Critical depth has been assumed.

2JH6V1381
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BOSE RiverCiD HEC-2 Analysis versicn 4.0 brism L4
Fo3JECT TITLE FOUR SEASONS TN HIST. VA, - FLOODDPLAIN S
PROJECT WUMBER 99-33-01 5/08,2000
ECNG ANL XNCH XNR NDEPTH CWSEL CRIWS HSELK
Si.0OPE ZLOBL XLCH XLCBR LG HV HL OLOES ‘
VOL ALOB ACH AROB CORAR LTBNK RTBNK ITRIAL
Q QLOB QCH ZROB TOPWD SSTA ENDST jusie
TIME VLGR VZCH VROB WTN TWA ELMIN ICONT
42500.000 €.100 0.039 0.110 2.95 145 .28 145.28 0.0¢0
0.015929 113 99 g5 145.81 0.53 1.68 .01
19.03 16 23 147 0.00 143.00 143 .00 1
547 36 214 2095 141.7 1034 .43 1176 .16 8
0.33 2.17 8.%9 2.00 0.000 9.5 142 .33 0
STATUS: Analyzing cross-section reach 42700.000.
12700.000 0.100 0.039 0.110 3.34 146.87 0.00 0.00
0.013410 82 108 124 147.43 0.56 1.61 0.01
19.51 67 26 82 0.00 144.30 144 .30 2
547 162 237 147 129.7 1031.05 1160.80 0
0.33 2.39 8.82 1.78 0.000 9.9 143 .53 0
STATUS: Analyzing cross-section reach 42800.009.
WARNING: (7185) Critical depth has been crbssed, therefore critical
depth has been assumed for the current cross-section.
WARNING: (3720) Critical depth has been assumed.
£2800.000 0.100 0.039 0.110 2.87 148.60 148.60 0.00
0.017997 54 130 144 149.21 0.61 1.55 0.01
19.86 121 23 12 0.00 146.40 146.40 0
547 301 219 26 111.9 1063.47 1175.41 15
0.34 2.47 9.41 2.14 0.00¢ 10.2 145.73 G
STATUS: Analyzing cross-section reach 42900.000.
WARNING: (7185) Critical depth has been crossed, therefore critical
depth has been assumed for the current cross-section.
WARNING: (3720) Critical depth has been assumed.
2900.000 0.100 0.039 0.110 3.52 150.25 150.25 0.00
0.012283 20 116 116 150.85 0.60 1.50 0.00
20.23 76 28 81 0.00 147 .40 147.40 3
547 151 253 142 134.7 1022.06 1156 .80 11
0.34 1.96 8.88 1.74 0.000 10.4 146.73 G
STATUS: Analyzing cross-section reach 43000.000.
2H6V 1382
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VA. - FLODD:LAIN 8
5/08/20 -
SECNO KN ZNCH EBR DEPTH CHSEL CRIWS WSELK
SLOEE XLCBL XLCH XLORR EG HY HL OLOSS
VOL ALUB ACH ARCR CCRAR LTBNK RTBNK ITRIAL
O QLOB QCr OROB TOPWD SSTA ENDST iDc
TIME VLOB e VRCB WTN TWA ELMIN ICONT
43000.000 0.100 0.039 0.110 4.€1 151.92 0.00 0.00
0.009550 94 108 110 152.03 0.11 1.13 0.05
20.75 83 5 143 0.00 147.98 147.58 2
547 213 37 295 137.2 1024.83 1162.01 0
0.35 2.29 6 .50 1.9¢ 0.0¢C0 10.7 147.31 0
STATUS: Analyzing cross-section reach 43100.000.
STATUS: (3301) The velocity head difference for current and previous
cross-secticns exceeded the allowable specified by HVINS.
WARNING: (3685) 20 trialgs attempted in balancing assumed water surface
elevation (WSEL) and computed water surface elevation_ (CWSEL) .
WARNING: (3693) It is probable that critical depth has been crossed.
WARNING: (3720) Critical depth has been assumed.
$+3100.000 0.100 0.039 0.110 2.85 153.18 153.18 0.00
0.012377 1490 1090 S5 153.85 - 0.87 1.17 0.17
21.19 39 23 13 0.00 151.00 151.00 20
276 63 187 24 72.2 1097 .40 1168.60 14
0.3¢6 1.61 7.88 1.75 0.000 11.0 150.33 0
STATUS: Analyzing cross-section reach 43200.000.
WARNING: (7185) Cr:tical depth has been crossed, therefore critical
depth has been assumed for the current cross-section.
WARNING: (3720) Critical depth has been assumed.
t3200.000 0.100 0.039 0.110 3.06 154.859 154.89 0.00
0.010466 61 123 139 155.47 0.59 1.32 0.01
21.40 14 24 53 0.00 152.50 152.50 2
276 20 184 71 91.9% 1040.80 1132.72 8
0.37 1.45 7.46 1.34 0.000 11.2 151.83 0
STATUS: Analyzing cross-section reach 43300.000.
WARNING: (3302) Conveyance change 1s outside of accsptable range.
Upstream to Downstream Conveyance Ratic (KRATIO) 0.59
2H6V1383
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BOSS RiverCAD HEC-2 Analysi versicn 4.0 FRC 1
PRCOJECT TIWVLE FOUR SEASCONS IN RHIST. VA. - FLCCDPLAIN S
PROJECT NUMBER 55~33-01 5/08/200
SECNDC XL XNCE XNR DEPTH CWSEL CRIWS VISELK
3LOPE XLORBRL XLCH XLOBR BG HV HL CLOSS
VOL ALOB ACH AROR CORAR LTBNK RTENK ITRIAL
Q QLCB QCH QROB TOPWD SSTA ENDST b
TIME V5LO3 VCH VROB WTN TWA ELMIN ICONT
433C60.000 0.105 0.0859 0.:2020 3.75 157.18 157.00 0.00
0.030064 104 126 122 157.49 0.31 1.99 0.03
21.64 34 7 49 0.00 154 .10 154 .10 6
276 113 60 102 87.6 1034.25 1121.85 11
G.37 3.33 7.71 2.50 0.000 11.5 1£3.43 0
TATUS: Analyzing cross-section reach 43400.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 2.159
43400.000 0.100 0.059 0.100 3.68 158.72 0.00 0.00
0.006274 38 133 122 158.78 0.06 1.27 0.03
21.82 105 7 44 0.00 155.70 155.70 3
276 153 26 85 118.2 1024 .42 1142.58 0
0.39 1.55 3.49 1.91 0.000 11.7 155.03 0
STATUS: Analyzing cross-sectlion reach 43500.000.
WARNING: (7183) Critical depth has been crossed, therefore critical
depth has been assumed for the current cross-sectilon.
WARNING: (3720) Critical depth has been assumed.
3500.000 0.100 0.059 0.100 2.35 160.48 160.48 0.00
0.057054 97 209 104 160.71 0.22 1.62 G.CD
22.23 15 4 72 0.00 158.80 158.80 4
276 58 37 179 154.6 1018.64 1173.24 21
0.40 3.66 7.76 2.48 0.000 12.0 158.13 0
STATUS: Analyzing cross-section reach 43600.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 2.11
43600.000 0.100 0.059 0.100 3.32 162.55 0.00 0.00
0.012855 98 56 97 163.03 0.08 2.31 0.02
22.50 9 6 127 0.00 160.30 160.30 7
276 21 32 222 136.5 1620.77 1157.27 0
0.41 2.24 4.65 1.75 0.000 12.4 159.63 0

STATUS: Analyzing cross-section reach 43700.000.
2H6V1384
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BOEs RiverTAD  HEC-2 Analysis version 4.0 SE L
PROJI TITLE FOUR SEASCONS IW HIST. VA, - FLOCDPLAT 5
PROJECT NUMBER 99-32-C1 s/ia/207
WARHING: (3302) Conveyance chanve 15 cutsids of accept-ble rangs.
Upsthream to Downstream Conveyance Ratic (KRATIO) ¢.56
SECHO XNL ANCH XNR DEFPTH CWSEL CRIWS WSEL
SLGPE X1,OBL XLCH ALOBR EG HV HL OLGCSS
vOoL ALOB ACH AROB CORAR LTRNK RTBNK ITRIAL
2 QLOCB QCH QROB TOPWD SSTA ENDST IDpc
TIME VLOB VCH VROB WTN THWA ELMIN ICONT
13700.000 0.100 0.0589 0.100 2.88 165.21 0.00 0.C0
0.041721 103 153 109 165.52 0.32 2.42 0.07
22.77 42 6 21 0.00 163.00 163.00 3
276 147 45 83 57.4 1078.35 1135.78 0
0.42 3.47 7.61 3.79 0.000 12.6 162.33 0
STATUS: Analyzing cross-section reach 43800.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 1.62
73800.000 0.100 0.058% 0.100 2.76 168.07 0.00 0.o"
.015949 104 1z6 105 168.17 0.10 2.62 0.¢
23.00 77 5 38 0.00 165.98 165.98 3
2748 152 24 98 1i00.9 1081.80 1182.72 0
0.43 1.87 4.48 2.57 6.000 12.8 165.31 0
STATUS: Analyzing cross-section reach 43900.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 1.49
3900.0090 §g.100 0.059 0.100 2.87 169.20 0.00 0.00
6.007180 165 124 i02 169.26 0.05% 1.09 0.00
23.33 38 6 109 0.00 167.0¢C 167.00 5
276 66 18 191 97.1 1028.88 1126.03 0
0.45 1.74 3.15 1.75 0.000 13.0 166.33 0
STATUS: Analyzing cross-section reach 44000.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Convevyance Ratio (KRATIO) .43
2H6V 1385



£ RiverCAD HEC-2 Analysis wversicn 4.0 B ARCII R ¥
PROJECT TI"LE : FOUR SEASCNS Ik “ . S
JECT NUL 3ER : 99-33-

PROJ 01 E/08/200
SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSRLK
SLOPE ¥YLOBL TLCH XLOBR EG HV HL CLCSS
VOL ALOB ACH AROB ZORAR LTBRNK RTBNK ITRIAL
Q0 QLOB QCH QROB TOPWD SSTA ENLST IDC
TIME VLOB VCH VROB WTN TWA ELMIN ICONT
14000.0C0 0.100 0.059 0.100 2.40 170.53 0.00 0.60

0.038147 98 113 100 170.71 0.18 1.41 0.04
23.62 35 5 50 0.00 168.80 168.80 1
276 123 32 119 115.2 1036.05 1151.26 0

0.46 3.13 6.45 2.39 0.000 13.2 168.13 o

STATUS: Analyzing cross-section reach 44100.000.

WARNING: (3302) Conveyance change is outside of acceptable range.

Upstream to Downstream Conveyance Ratio (KRATIO) 2.04

44100.000 0.100 0.059 0.100 2.92 172.35 0.00 0.0Q0
0.009184 100 117 100 172.41 0.06 1.69 0.01
23.91 67 6 82 0.00 170.10 170.10 4

276 1147 21 139 121.0 1065.64 1186.65 0

0.47 1.69 3.60 1.69 0.000 13.6 169.43 0]

STATUS: Analyzing cross-section reach 44200.000.

44200.000 0.100 0.059 0.100 3.07 173.40 0.00 0.00

0.012977 81 101 116 173.49 0.089 1.07 0.01

24 .23 71 6 50 0.00 171.00 171.00 3

276 150 28 96 108.0 1046.72 1154 .77 0

0.48 2.12 4.43 1.93 0.000 13.8 170.33 0
STATUS: Analvzing cross-section reach 442006.000

4300.000 0.100 0.059 0.100 2.56 174.89 0.00 0.00

0.016357 97 102 1G9 174 .98 0.09 1.50 0.00

24 .53 52 5 67 0.00 173.00 173.00 3

276 115 23 136 113.8 1049.28 1163.07 0

0.50 2.22 4.41 2.04 0.000 14.1 172.33 0
STATUS: Rnalyzing cross-section reach 44400.000.

44400.000 0.090 0.063 0..00 2.35 176 .88 0.00 0.00

0.022535 104 107 104 177.00 0.12 2.00 0.01

24.81 65 4 34 0.00 175.20 175.20 4

276 165 22 88 98.9 1091.21 1190.11 0

0.51 2.54 §.57 2.58 0.000 14.3 174 .53 0

STATUS: Analyzing cross-section reach 44500.000.
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SECNO XHL XNCH DEPTH CWSEL CRIWS W3ELK
SLCPE XLOBL XLCH ZLOBR EG HY HL OL3SS
VCL ALOB 2CH CORAR LTBENK RTBNWNK ITRIAL
2 QLOB GCH TOPWD SSTA ENDST IDC
TIME VLOB VCH WTH THA ELMIN ICONT
44500.000 0.090 0.063 0.100 2.84 179.17 0.G60 0.00
0.017189 113 144 113 179.27 0.1 .27 0.00
25.10 20 S S4 0.00 177.00 177.00 3
276 56 A 182 117.2 1097 .40 1214 .60 G
0.52 2.73 4.53 2.04 0.000 14.6 176.33 0
STATUS: Analyzing cross-section reach 44600.000.
44600.000 0.090 0.063 ¢.100 3.58 180.81 0.00 0.00
0.015017 92 102 112 180.97 0.16 1.68 c.02
25.36 37 7 47 0.00 177.50 177.90 2
276 116 37 122 64 .1 1068.51 1132.65 0
0.53 3.14 4.95 2.60 0.000 _ 14.8 177.23 0
STATUS: Analyzing cross-section reach 44700.000.
WARNING: (3302) Conveyance change 1s outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 1.71
44700.000 0.080 0.080 0.080 1.70 181.80 0.00 2.00
0.005113 96 116 145 181.95 0.05 0.97 0.01
25.70 1z 1z8 14 0.00 180.30 180.30 3
276 15 243 15 111.3 1072.83 1184.17 G
0.55 1.14 1.89 1.14 0.000 15.1 180.20 0
STATUS: Analyzing cross-sectlon reach 44800.000.
STATUS: (3235) The computed slope of the energy grade line
exceeded and critical depth has probably
been crossed.
WARNING: (368%5) 20 trials attempted in balancing assumed water surface
elevaticn (WSEL) and computed water surface elsvation (CWSEL) .
WARNING: (3693) It 1is probable that critical depth has been crossed.
WARNING: (3720) Critical depth has been assumed.
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S8 RiverCAD HEC-2 Analysis wversicn 4.0 PAGE  Z
PROIECT TITLE FCUR SEARSCONS IN HIST. VA. - FLOCDPLAIN S
PROJECT NUMBER 99-33-01 5/08,/260
SECNO XNL XNCH XNR DEPTH CWSEL CRIWS NSELY
SLOPE XLCBL XL.CH ZLORE EG HV HL CcLos=
VCL ALOB ACH EX B CORAR LTEBNI RTBNK ITRIAL
Q QLOB QCH QROB TOPWD SSTA ZNDST I5C
TIME VLOB VCH VRGB WTN TWA ELMIN ICONT
44800.C00 0.000 0.110 0.000 1.47 183.48 183.48 0.0
0.2C5702 107 2 88 183.86 0.38 1.41 0.1
25.93 0 55 0 0.00 183.50 183.90 21
276 0 275 0 74 .8 1092.71 1167.47 1f
0.55 0.00 4.96 0.00 0.000 15.3 182.01 (
STATUS: Analyzing cross-section reach 44900.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 5.14
44900.000 0.110 0.050 0.110 3.23 186.06 0.00 0.0cC
0.007603 108 105 95 186.12 0.05 2.23 0.03
26.22 115 6 62 0.00 183.50 183.50 S
276 159 27 88 152.6 1047 .48 1200.10 0
0.57 1.38 4.14 1.41 0.000 15.6 182.83 0
STATUS: Analyzing cross-section reach 45000.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratic (KRATIO) 0.49%9
15000.000 0.110 0.050 0.110 2.94 187 .54 0.00 0.00
0.021621 149 106 84 187.86 0.32 1.66 0.08
26.60 46 6 30 0.00 185.10 185 .10 S
2776 127 52 95 72.5 1081.65 1124 .18 0
0.58 2.74 8.54 3.10 0.000 15.9 184.60 0
STATUS: Analyzing cross-section reach 45100.000.
15100.000 0.110 0.050 0.110 3.95 150.25 0.00 0.00
0.019773 115 103 96 190.50 0.25 2.63 0.01
26 .82 49 6 38 0.00 186 .80 186 .80 4
276 124 48 102 66.3 1085.57 1151.92 0
0.59 2.50 7.72 2.67 0.000 16.1 186.30 0
STATUS: Analyzing cross-section reach 45200.000.
2H6V 1388
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BOS5 RiverCaD HIC-2 Analvsis G PAGE 21

PXOJECT TITLE FOUR SZAS0NS VAL - FLOODPLAIN &

PRCJECT NUMBER 93-33-01 /0872
SECNO XNL XNCH ZNR DEPTH CWSEL CRIW3 WSELK
SLOPE XLOBL XLCH XLOBR EC HV P OLOSS
VOL ALOB ACH AROB CCRAR LTBNK KTBNK ITRIAL
Q QLOB QCH QOROB TCPWD SSTA ENDST iDC
TIME VLOB VCH VROB WTN TWA ELMIE {CONT
45200.000 0.110 0.050 0.110 4.38 19%2.1 0.00 0.00

0.017183 122 108 S0 192.44 0.26 1.94 0.00
27.05 28 6 62 0.060 188.30 188.30 3
276 78 53 143 &7.7 1062.24 1129.93 0
0.60 2.73 7.72 2.31 0.009 16.2 187.80 0
STATUS: Analyzing cross-section reach 45300.000.
45300.000 0.110 0.050 0.110 3.11 194 .11 0.00 0.00
0.0185%86 S0 953 112 154.26 0.15 1.81 0.01
27.30 57 4 48 0.00 191.50 191.50 2
276 131 31 112 86.1 1025.17 1111.30 0
0.61 2.28 6.39 2.33 0.000 16 .4 191.00 0
STATUS: Analyzing cross-section reach 45400.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 0.€e3
45400.000 £.110 0.050 0.110 2.97 196 .87 0.00 0.00
0.046409 85 109 131 197.28 0.41 2.94 0.08
27.52 43 4 22 0.00 194 .40 194 .40 3
276 145 46 84 53.9 1027 .94 1081.82 0
0.el 3.35 3.78B 3.82 0.000 16 .6 193.90 0
STATUS: Analyzing cross-section reach 45500.000.
WARNING: (3302) Conveyance change 1s outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 1.73
15500.000 0.1310 0.050 0.110 3.09 199.59 0.00 0.00
0.015555 110 115 78 199.74 0.15 2.43 0.03
27.71 37 4 59 0.00 157.00 197.00 4
276 95 28 152 58.3 1023 .68 1082.02 0
0.62 2.57 5.82 2.56 0.000 16.7 196 .50 0
STATUS: Analyzing cross-section reach 45600.000.
2H6V1389
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BOSS RiverCBD HEC-I Analiysis version 4..  BPRCGE 2
PROJECT TIT.WE : FOUR SEASON IN HIST. "a. - FL™ODPLRIN S
PRCJECT NUMBER : 99-33-01 5/C2/2030¢
3ECNO XNL XNCH XNE DEETH CWSEL CRIWS WSELK
SLOZE XLOEBL XLCH XLOEBR =G HV FL cLogs
VOL ALGB ACH ARCH COEAR LTBNK RTBNK ITRIAL
Q QLOB QCH GROB TCPWD SSTA ENDST IDC
TIME VLOB VCH VROB WTN TWA ELMIN ICONT
45600.000 0.120 0.040 0.120 3.34 201.04 0.00 0.00
0.013562 118 103 73 201.21 0.17 1.46 0.01
27.96 88 S 21 0.00 198.20 198.20 4
276 193 38 43 66.1 1029.99 1106.12 0
0.63 2.19 7.15 2.07 0.000 16.8 197.70 0

SPECIAL NOTE

An asterisk (*) to the left of the cross-section number indicates a special
note is present in the SUMMARY OF WARNING AND STATUS MESSAGES section.

SUMMARY PRINTOUT TABLE 150 : FOUR SEASONS IN HIST. VA. - FLOODPLAIN S
———————————————————————————— WATERSHED 4 PRE-DEVELOPMENT '
- 99-33-01
Cross- Channel Top of Max. Low Minimum Discharge Computed Critica:
Section Reach Roadway Chord CcC. S. Flow W. S. W. S.
Number Length Elevation Elevation Elevation Elevation Elevatic
(fr) {(ft MSL) (f&£ MSL) (ft MSL) (cfe) (ft MSL) (fr MSL,
SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS
40001.000 0.00 0.00 0.00 89.00 848.00 92.61 0.C
* 40002.000 65.85 0.00 C.00 90.08 848.00 95 .45 oL 4
< 40003.000 479.12 130.300 0.00 95.19 848.00 104 .42 0.cC
* 40004.000 25.46 0.00 0.00 95.20 848.00 105.45 0.¢C
40100.000 80.40 0.00 0.00 96.50 547.00 105.48 0.C
40200.000 134 .51 0.00 0.00 99.00 547 .00 105.54 0.C
* 40300.000 120.40 0.00 0.00 102.80 547.00 105.78 0.C
40400.000 107.67 0.00 0.00 106.20 547.00 108.38 0.0
40500.000 106.92 0.00 0.00 106 .95 547.00 109.49 0.0
2H6V1390
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4.0 PAGE

VA, - TLOGDPLZIN 3
5/08/2¢
Cross- Channel Tcp of Max. Low Minimum Discharge Computed Critical
Section Reanh Roadway Cherd C. 5. Flow W. 3. Ww. §8.°
Number Length Elevation Elevation Elevation Elevation Elevatic
{ft) (£t MSL) (ft MSL) (ft MSL) {cts) (£t MSL) (fr MsL)
SECNO XLCH ELTRD BLLC EILMIN Q CWSEL CRIWS
40600.000 i36.61 0.00 0.00 106.99 547.00 110.84 ' 0.0
40700.0600 102.69 0.00 0.00 107.53 547.00 112.16 0.0
40800.200 117.74 0.00 0.00 108.73 547.00 113.28 0.0
* 40900.000 145.79 0.00 0.00 110.63 547.00 114.53 0.0
41000.000 203.13 0.00 0.00 112.17 547.00 116.83 0.0
¥ 41100.000 96 .15 0.00 0.00 115.32 547.00 119.10 0.0
* 41200.000 128.14 _ 0.00 0.00 118.13 547.00 121.47 0.0
¥ 41300.0G%0 116.79 0.00 0.00 119.65 547.00 122.52 0.0
* 41400.000 156.97 0.00 0.00 121.33 547.00 123.59 127
+ 41500.000 125.65 0.00 0.00 122.33 547.00 126.51 126 .5
* 41600.000 190.03 0.00 0.00 124 .33 547.00 128 .41 128.4
41700.000 167.20 0.00 0.00 127.30 547.00 130.59 0.0
41800.000 145.14 0.00 0.00 129.40 547.00 132.03 0.0
* 41900.000 182.87 0.00 0.00 129.50 547.00 133.71 0.0
42000.0060 218.34 0.00 0.00 132.20 547.00 135.37 0.0
* 42100.000 99.54 0.00 0.00 134.33 ‘ 547.00 137.58 137.5
42200.000Q 160.32 0.00 0.00 135.83 547.00 139.58 139.5
42300.000 162.37 0.00 0.00 137.28 547.00 140.96 0.0
¥ 42400.400 110.€3 0.00 0.00 139.13 547.00 141.73 0.0
42500.000 127.74 . 0.00 0.00 140.63 547.00 143 .27 143.2
42600.000 99 .86 0.00 0.00 142 .33 547.00 145.28 145.2
42700.000 108.33 0.00 0.00 143 .53 547.060 146 .87 0]
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58 RiverCAD HEC-2 5is version 4. PACGE Z¢
PR UJECT TITLE =0 ASONS IN HIST. VA. - FLOODPLAIN
PROJECT NUMEER 93 5/08/2000
Cross- Channel Max. Low Minimum Discharge Computed Critica
Section Reach Roadway Chord C. S. Flow 5. W. S. °
Numbe Length Elevation Elevation Elevation BElevation Elevatic
(fr) M&L) (£t MSL)  (ft MSL) (cts) MSL) {fr MSL)
SECNO XL.CE ELLC ELMIN CWSEL CRIWS
42800.000 130.99 .00 0.00 145.73 547 148.60 148.¢
4:900.000 116.96 .00 0.00 146.73 547. 150.25 150.2
43000.000 108.27 .00 0.00 147.31 547. 151.92 .0
43100.000 160.00 .00 0.00 150.33 276. 153.18 153.1
43200.000 123.23 .00 0.00 151.83 276. 154 .89 154 .8
43300.000 126.68 .00 0.00 153.43 276. 157.18 157.0
43400.000 133.22 .00 0.00 155.03 276. 158.72 0.0
43500.000 209.98 .00 0.C0 158.13 276. 160.48 160.4
43600.000 96 .45 .00 0.00 159.63 276. 162.95 0.0
43700.000 153.40 .00 0.00 162 .33 276. 165.21 0.0
43800.000 126 .60 .00 0.00 1€5.31 276 168.07 0.0
43900.000 124.00 .00 0.00 166.33 276 169.20 0.0
44000.000 113 .83 .00 0.00 168.13 276 170.53 0.0
44100.000 117.75 .00 .00 169.43 276 G 172.35 0.0
44200.000 101.00 .00 0.00 170.33 276 . 173.40 0.0
44300.000 102.38 .00 0.00 172.33 276 . 174 .89 0.0
44400.000 107.35 .00 0.00 174 .53 276 . 176.88 0.0
44500.000 144 .23 .00 0.00 176.33 276. 179.17 0.0
44600.000 102.66 .00 0.00 177.23 276 . 180.81 0.0
44700.000 116 .36 .00 0.00 180.20 276. 181.90 0.0
44800.000 92 .46 .00 C.GCO0 182.01 276.00 183.48 183 .4
44900.000 105.03 .00 0.090 182.83 276. 186 .06 0.0
2H6V 1392
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BOES3 RiverCAD HEC-2 Analvys.s ersicn 4.0 PACE 25
FPROJECT TITLE FUTR SEABONE IN RiL3T. VA, - FLOCDPL..IN S
PROJECT NUMBER 29-33-01 5/08/2¢
Cross- Channel Top of Max. Low Minimum Discioarge Computsed Critical
Section Reach Roadway Chord c. S. Flow W, &, W, 5.
Number Length Elevation Elevation Elevaticn Elevation Elevatic
(fe) (£t MSL) {(ft MSL) (ft MSL) {cfs) (Er MsSL) (ft MSL)
SECNC XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS
* 45000.000 106.98 0.00 0.00 184.690 276.00 187.54 0.0
45100.000 103.29 0.00 0.00 186.30 276.00 190.25 0.GC
45200.000 108.28 0.00 0.00 187.80 276.00 192.18 0.0
45300.000 93.52 0.00 0.00 191.00 276.00 194 .11 0.0
* 45400.000 109.77 0.00 0.00 183.90 276.00 196 .87 0.0
* 45500.000 115.38 0.00 0.00 196.50 276.00 199.59 0.0
45600.000 103.58 0.00 0.00 197.70 _ 276.00 201.04 0.0
SUMMARY PRINTOUT TARLE 150 FOUR SEASONS IN HIST. VA. - FLOODPLAIN S
--------------------------- WATERSHED 4 PRE-DEVELOPMENT
99-33-01
Cross-~ Discharge Computed W.S. Elev W.S. Elev W.S. Elev Water Channel
Section Flow W. S. Diff per Diff per Diff per Surface Reach
Number Elevation Profile Section Know/Comp Top Width Length
(cfs) (£t MSL) (fc) (ft) o) (f) (fo)
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH
40001.000 848 .00 92 .61 0.00 0.00 0.00 166.51 0.0
* 40002.000 848.00 95.45 0.00 2.84 0.00 12.00 65.8
* 40003.000 848.00 104 .42 0.00 8.97 0.00 12.0Q 479.1
* 40004.000 848.00 105.45 0.00 1.02 0.00 244 .88 29.4
£ 40100.000 547.00 105.48 0.00 0.03 0.00 229 .28 80.4
* 40200.000 547.00 105.54 0.00 0.06 0.00 185.45 134.5
¥ 40300.000 547 .00 105.78 ¢.00 0.24 0.00 119.03 120.4
40400.000 547 .00 108.38 0.00 2.60 0.00 178 .65 107.6
2H6V 1393
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BCS53 kiverCAD HEC-2 Analysis version 4.0 BPAGE 2
FROJEZT TITLI FOUR SEASCHS IN HIST. VA. - FLOOLPLAIN S
LROJECT 99-33-01 5/08/200
Crose- Discharge Computed W.S. T'lev W.S. Elev W.S. Elev iater Channe
Section Flow W. S. Diff per Diff per Diff ver Surface Reach '
Number Elevation Prcfile Section Know/Comp Top Widtn Lengtn
(cfs) (ft MSL) (ft) (fr; (ft) (£¢) (ft)
SECNO Q CWSEL ‘DIFWSP DIFWSX DIFKWS TOPWID XI1.CH
40500.000 547.G0 109.4v 0.00 1.11 0.00 150.56 106
40600.000 547.00 110.84 0.00 1.35 0.00 »213.19 13€
40700.000 547.00 112.16 0.00 1.31 0.00 133 .46 102.
40800.0060 547.00 113.28 0.00 1.13 0.00 120.87 117.
¥ 40900.000 547.00 114.53 0.00 1.25 0.00 121 .41 145.
41000.000 547.00 116.83 0.00 2.30 0.00 150.87 203.
* 41100.000 547.00 _ 119.10 0.00 2.27 0.00 97.05 96 .
© £41200.000 547190 121.47 0.00 2.38 0.00 149.11 128.
431300.000 547.00 122.52 0.00 1.05 0.00 142 .24 116.
41400..000 547.00 123.59 0.00 1.07 0.00 131.99 154.
* 41500.000 547.00 126.51 0.00 2.92 0.00 106.92 125.
= 41600.000 547.00 128.41 0.00 1.90 0.00 82.17 180.
41700.000 547.00 130.59 0.00 2.17 0.00 150.48 167.
* 41800.000 547.00 132.Q03 0.00 1.44% G.00 152 .49 145.
41900.000 547.00 133.71 0.00 1.68 0.00 136.14 182.
* 42000.000 547.00 135.37 0.00 1.66 0.00 142 .22 218.
42100.000 547 .00 137.58 0.00 2.21 0.00 134.54 99 .!
42200.000 547.00 135.58 0.00 2.00 0.00 145.10 160.
* 42300.000 547.00 140.96 0.00 1.38 0.00 132.14 162 .°
42400.000 547.00 141.73 0.00 0.77 0.00 151.92 110.
* 42500.000 547.00 143.27 0.00 1.54 0.00 149.96 iz
12600.000 547.00 145.28 0.00- 2.01 0.00 141.73 g¢
2H6V1394
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5/08/2.
Cross- Discharge Computecd i2v W.S. Elev W.&8. Elev Water Channel
Section Flow S. er Diff per Diff per Suriface Reach’
Humber Elevation Profile Section Know/Comp Top Width Langth
s) MSL) (fr) (ft) (£t

SECNO CWSEL DIFWSX DIFKWS TOPWID ZLCH
42700.000 547.00 146 .87 .00 1.59 0.00 129.75 108.3
42800.000 547.00 148 .60 .00 1.73 0.00 111.954 130.9
42900.000 547.G0 150.25 .00 1.65 0.00 134 .74 116.9
43000.000 547.00 151.92 .00 1.66 0.00 137.18 108.2
43100.000 276.00 153.18 .00 1.27 0.00 72.21 100.0
43200.000 276.00 154.89 .00 1.70 0.00 91.82 123.2
43300.000 276.00 157.18 .00 2.29 0.00 87.61 126 .6
43400.000 276.00 158.72 .00 1.55 0.00 118.16 133.2
43500.00¢0 276.00 160.48 .00 1.75 0.00 154 .60 209
43600.000 276.00 162.95 .00 2.47 0.00 136 .50 96 .4
43700.000 276 .00 165.21 .00 2.26 0.00 57.42 153.4
43800.000 276.00 168.07 .00 2.86 0.00 100.92 126.6
43S00.0600 276.00 169.20 .00 1.13 0.00 97.15 124.0
44000.000 276 .00 170.53 .00 1.32 0.00 115.21 1i3.8
44100.0C0 276.00 172.35 .00 1.83 0.00 121.00 117.7
44200.000 276.00 173.40 .00 1.04 0.C0 108.05 101.0
44300.000 276.00 174.89 .00 1.50 0.00 113.78 102.3
44400.000 276.00 176 .88 .00 1.98 0.00 98.89 107.3
44500.000 276.00 179.17 coO 2.29 ¢.00 117.20 144 .2
44600.000 276 .00 180.81 00 1.64 0.00 64 .14 102.9
44700.000Q 276 .00 181.90 .00 1.09 0.00 111 .33 116.3
44800.000 276.00 183.48 .00 1.58 0.090 74 .77 92.4
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BECSS RiwverCAD HEC-2 Aralys:“ versi n 4.0 CPRGE I
PROJECT TITLE FOUR SEASINS IN HIST. VA. - FLOODPLAIN S ’ ,
R JECT NUMEER 99-32-01 5,08/200
Cross- Discharge Computed W.S. Elev W.8. Zlev W.S. Elev Water Channs
Sectinn Flow W. 3. Diff per Diff per Diff p=r Surface Reach
Number Elevation Profile Section Know/Com~ Top Width Length
{(cfs) (ft MSL) (ft) (1) (ft) (fo) (ft)
SECKNO Q CWSEL DIFWSEP DIFWSX DIFKWS TOPWID XL.CH
44500.000 276.00 186.06 0.00 2.59 0.00 152.61 105
45000.000 276.00 187.54 0.00 1.48 0.00 72.53 10¢.
45160.000 276.00 190.25 0.060 2.71 0.00 66.35 103.
452060.00¢0C 276.00 192.18 0.00 1.94 0.0CO0 67.68 108.
45300.000 276.00 194 .11 0.00 1.83 0.00 86.13 93.
45400.000 276.00 186.87 0.00 2.76 0.00 53.88 109.
45500.000 276.00 1$9.59 0.00 2.72 . 0.00 58.34 115.
45600.000 276.90 201.04 0.00 1.45 0.090 66.13 103.
TTMMARY OF WARNING AND STATUS MESSAGES
Section 40002, profile 1, critical depth assumed.
Section 40002, profile 1, probable minimum specific energy.
Section 40002, profile 1, 20 trials attempted to balance water surface
elevation.
Section 40003, profile 1, conveyance change outside acceptable range
Section 40004, profile 1, conveyance change outside acceptable range
Section 40100, profile 1, conveyance change outside acceptable range
Section 40200, profile 1, conveyance change outside acceptable range.
Section 40300, profile 1, conveyance change outside acceptable range.
Section 40900, profile 1, conveyance change outside acceptable range.
Section 41100, profile 1, conveyance change outside acceptable range.
Section 41200, profile 1, conveyance change outside acceptable range.
Section 41300, profile 1, conveyance change outside acceptable range.
2H6V1396
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Saction
Section

Section

414006,
41500,
41500,

41500,

alevation.

Section
Section
Section
Section
Section
Section
Section
Sectiocn
Secticn

Section

Section
Section
Section
Section
Section
Section

Saction

41600,
41600,
41800,
41900,
42000,
42100,
42100,
42200,
422900,
42300,
42400,
42500,
42500,
42600,
42600,
42800,
42800,
42900,
42900,

43100,

profile

profile

profile

prefile

profile
profile
profile
profile
profile
p;ofile
profile
profile
profile
profile
profile
profile
profilie
profile
profile
profile
profile
profile
profile

profile

minimum specific anergy
critical depth assumed

probaple minimum specific energy.

20 trials attempted to balance water surface

critical depth assumed.

minimum specific energy.

conveyance change outside acceptable range.
conveyance change outside acceptable range.
conveyance change outside acceptable range.
critical depth assumed.

minimum specific energy.

critical depth assumed.

minimum specific energy.

conveyvance change outside acceptable range.
conveyance change outside acceptable range.
critical depth assumed.

minimum specific energy.

critical depth assumed.

minimum specific energy.

critical depth assumed.

minimum specific energy.

critical depth assumed.

minimum specific energy.

critical depth assumed.
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35S RivarCAD HEC-2 Analysis varsion 4.0
PROJECT TITLE FOUR SEASQONS W KHIST. VA. - TFLOGDPLAIN 5 .
PROJECT NUMBER 99-35-01 5/08/2000
Section 43100, profile 1, probable minimum specific energy (
Section 43100, profils 1, 20 trials attempted to balance water surface
elevation.
Section 43200, profile 1, critical depth assumed.
Section 43200, profile 1, minimum specific energy.
Section 43300, profile 1, conveyance change outside acceptable range.
Section 43400, profile 1, conveyance change outside acceptable range.
Section 43500, profile 1, critical depth assumed.
Section 43500, profile 1, minimum specific energy.
Section 43600, profile 1, conveyance change outside acceptable range.
Section 43700, profile 1, conveyance change outside acceptable range.
Section 43800, pfofile 1, conveyance change outside acceptable range.
Section 43900, profile 1, conveyance change outside acceptable range.
Section 44000, profile 1, conveyance change outside acceptable range.
Section 44100, profile 1, conveyance change outside acceptable range.
Section 44700, profile 1, conveyance change outside acceptable range.
Section 44800, profile 1, critical depth assumed.
Section 44800, profile 1, probable minimum specific energy.
Section 44800, profile 1, 20 trials attempted to balance water surface
elevation.
Section 44800, profile 1, slope too steep.
Section 44900, profile 1, conveyvance change outside acceptable range.
Section 45000, profile 1, conveyance change outside acceptable range.
Section 45400, profile 1, conveyance change outside acceptable range.
Section 45500, profile 1, conveyance change outside acceptable range.
60 Warning and status message (s) generated

ND OF OUTPUT 2H6V1398
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Copyright (C) 1999 BOS3 Internatiocnal
All Rights Reserved

Version : 4.0
Serial Number : 10120

icensed to BOSS International

'ROGRAM ORIGIN

BCSS RiverCAD HEC-2 Analysis is an enhanced version of the U.S.

Army Corps of Engineers Hydrologic Engineering Center HEC-2 program

for water-surface profile computations. Program based upon the Zaptember
1990 version, updated on August 1991.

ISCLAIMER -

BOSS RiverCAD is a complex program which requires engineering

expertise to use correctly. BOSS International assumes absclutely no
responsipbility for the correct use of this program. All results obtained
should be carefully examined by an experienced professional engineer to
determine if they are reasonable and accurate.

lthough BOSS International has endeavored to make BOSS RiverCAD
c1ror free, the program is not and cannot be certified as infallible.
Therefore, BOSS Internaticnal makes no warranty, either implicit or
explicit, as to the correct performance or accuracy of this software.

In no event shall BOSS Intermnational be liable to anyone for special,
collateral, incidental, or consequential damages in connection with or
arising out of purchase or use of this software. Thesole and exclusive
liability to BOSS International, regardless of the form of action, shall
not exceed the purchase price of this software.

JBCT DESCRIPTION

ROJECT TITLE . FOUR SEASONS IN HIST. VA. - FLOODPLAIN S

'ROJECT NUMBER : 99-33-01

'ESCRIPTION . WATERSHED 1 POST-DEVELOPMENT

NGINEER . TIM EVERLY

ATE OF RUN . 5/09/2000 2H6V1399

IME OF RUN : 10:09 am



BOSS RiverCAD HEC-2 Znalysis version 4.0
PROJECT TITLE FOUR SEACSONS I° 'TsT. VA, - FLCOODPLAIN S
99-33-01 5/032/200¢
T1 99-33-01
T2 FOUR SEASONS IN HIST. VA. - FLCGCLPLAIN STUDY
T3 WATERSHED 1 POST-DEVELOPMENT
T4 FLCW REDUCTION @ CROSS SECTION 10100 TC ACCOUNT FOR FLOW CHANNELED
T4 CNTO THE PROPERTY BY WAY OF A CULVERT UNDER I-9%
JOB PARAMETERS
J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q
-10 2 459
J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW
-1 -1 -6
STATUS: Analyzing profile 1.
Contraction Coefficient (CCHV) 0.100
Expansion Coefficient (CEHV) 0.300
STATUS: Analyzing cross-section reach 10001.000.
2H6V]400
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PAGE 3

ES Rive versl 0
FROJECT IN HIST. VA. - FLOODPLAIN 5
PROJECT 5/09/2000
ross Left Channel Riuht Flow Vater Critimal ¥nown
schion Overbank Manning Overbenk Depth Surface W. S. W. 8
nber Manning il Manning Elevation Elevation Elevation
ZCNO KNL XNCH XNR DEPTH CWSEL CRIWS WSELK
(ft) (ft MSL) (ft MSL) (ft MSL)
nergy Left Channel Right Energy Weighted Friction Other
radient Overkank Length Overbank Gradient Velocity Energy Energy
Length Length Elevation Head Loss Loss
LOPE XLOBL XLCH XLOBR EG 244 HL OLQOSS
Et/ft) (ft) (ft) (ft) (ft MSL) (ft) (ft) (fr)
ammil - Left Channel Right Bridge Left Right Number of
tive Overbank Area Overbank Deck Bank Bank Balance
>lume Area Area Area Elevation Elevation Trials
oL ALOB ACH AROB CORAR LTBNK RTBNK ITRIAL
:cre-£ft) (sq ft) (sq ft) (sq ft) (sq ft) (ft MSL) (ft MSL)
tal Left Channel Right Computed Left Right Number of
oW Overbank Flow Overbank W. S. W. S. W. S rit Dpth
Flow Flow Top Width Station Station Trials
QLOB - QCH QROB TOPWD SSTA ENDST IDC
'fs) (cfts) (cfs) (cfs) (ft) (ft) (ft)
ow Left Channel Right Length Cummul . Minimum Number of
avel Overbank Mean Overbank Weighted Surface Cc. s.- Other
me Velocity Velocity Velocity Manning n Area Elevation Trials
ME VLOB VCH VROB WTN TWA ELMIN ICONT
rs) (ft/s) (fr/s) (ft/s) (acres) (ft MSL)
0C1.000 0.120 0.035 0.110 8.19 106.19 .00 10 .19
.001766 0 0 0 106 .37 0.18 0.00 0.00
0.00 93 27 108 0.00 99.00 29.00 0
459 144 153 161 56.1 1007.89 1063.94 0
0.00 1.55 5.55 1.49 0.000 0.0 98.00 0
STATUS: Analyzing cross-section reach 10002.000.
202.000 0.120 0.035 0.110 7.88 106.38 0.00 0.00
.00163% 29 28 28 106.43 0.06 0.05 0.01
0.17 97 11 168 0.00 99.50 99.50 2
459 140 46 272 64 .2 1007.11 1071.28 0
0.00 1.43 3.98 1.61 0.000 0.0 98.50 0
STATUS: Analyzing cross-section reach 10100.000.
WARNING: (3302) Conveyance change 1is outside of acceptable range.
Upstream to Downstream Conveyarce Ratio (KRATIO) 0.53
2H6V1401



3088 RiverCAD HEC-2 Analvsis versinn 4.0 PACE <
PROJECT TITLE : FOUR SEASONS IN I3T. VA. - FLOODPLATIN S
PROJECT NUMBER : §9-33-01 5/038/2001
SECNO NI, XNCH XNR DEPTH CWSEL CRIWS WEZLK
SLOPE XLORBL XLCH LLOBK s HvV =L QLOSS
VOL ALOR LTH &ROB CORAR LTBNK RTBNX ITRIAL
Q QLOB QCH QRCB TOPWD SE8TA ENDST 1Dy
TIME VLOR VCH VROB W[N THA ELMIN ICONT
10100.00G0 0.110 0.040 0.110 5.69 106.69 0.C0 0. 0¢
0.003311 188 102 85 10< .73 0.05 G.20 0.0«
1.01 182 8 43 g.c¢c 102.00 102.00 :
344 241 33 69 117.3 1037.22 1154 .56 {
0.G63 1.32 3.87 1.60 0.000 0.4 101.00 {
STATUS: Analyzing cross-section reach 10200.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 0.6:
10200.000 0.100 0.046 0.100 4 .44 106.94 0.00 0.0t
0.008491 42 98 86 107.04 0.09 0.29 0.0
1.25 105 6 41 0.00 103.50 103.50 .
344 221 30 92 95.7 1046.62 1142.34 {
0.04 2.10 4.57 2.21 0.000 0.5 102.50 (
STATUS: Analyzing cross-section reach 10300.000.
WARNING: (3302) Conveyance change 1s outside of acceptable range.
Upstream to Downstream Conveyvance Ratic (KRATIO) 0.6
L0300.000 0.110 0.052 0.120 3.67 108.17 0.00 0.0C
0.020084 104 102 95 108.30 Jg.13 1.25 0.0
1.57 37 5 88 0.00 105.50 105.50
344 104 30 209 52.6 1031.37 11z4.01
0.05 2.79 5.48 2.36 0.000 0.7 104 .50
STATUS: Analyzing cross-section reach 10400.000.
+0400.000 0.110 0.052 0.120 4.87 108.77 0.00 0.0
0.021210 69 102 92 110.06 0.29 1.71 0.0
1.80 75 9 18 0.00 105.90 105.8380
344 223 73 47 76.2 1026.01 1102.17
0.05 2.94 7.53 2.49 0.000 0.9 104.90
STATUS: Analyzing cross-section reach 10500.000.
2H6V 1402
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1388 Raver Al

4.0 PAGE

SROGECT VZ. - FLOODPLAIN S
PROGECT 5/02/2000
S ECHO XN, KHCH XHR DEPTH CWSEL CRIWS WSELKX
S LCPRE XLOBL X CH XLOBR EG HV HL OLOSS ‘
/GL A1OB ACH ARGB CCRAR LTBNK RTBNEK ITRIAL
) OLOR QCH JROB TOPWD S8TA ENDST ibC
‘IME VLGB VCH VRCE WTH TWA ELMIN ICONT
0500.000 0.120 0.046 0.219 3.51 110.80 0.00 0.00
0.010895 41 97 66 111.04 0.24 0.87 0.01
1.9¢6 9 14 107 0.00 107.95 107.85 2
344 16 97 230 72.8 1028.57 1101.40 0
0.06 1.77 6.52 2.14 0.000 1.0 107.29 0
STATUS: Analyzing cross-section reach 10600.000.
STATUS: (3301) The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINS.
WARNING: (36€85) 20 trials attempted in balancing assumed water surface
elevation (WSEL) and computed water surface elevation (CWSEL).
WARNING: (3693) It is probable that critical depth has been crossed.
WARNING: (3720} Critical depth has been assumed.
1600.000 0.120 0.046 0.110 3.60 112.04 112.04 0.00
}).0300658 €66 101 56 112.938 0.94 1.30 0.21
2.11 49 14 4 0.00 109.10 109.10 20
344 174 1556 13 34 .2 1082.77 1117.02 5
0.06 3.54 10.87 2.67 0.000 1.0 108.44 0
STATUS: Analyzing cross-secticn reachh 10700.000.
STATUS: (3301) The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINS.
WARNING: (3302) Convevance change 1s outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 1.44
00.000 0.120 0.04¢ 0.110 3.80 114.80 0.00 0.00
014586 102 105 75 114.95 0.15 1.89 0.08
2.31 40 i 72 0.00 111 .50 111.50 2
344 95 8 239 55.9 1063.30 1119.22 0
0.07 2.35 4.56 3.30 0.000 1.1 111.00 0
STATUS: Analyzing cross-section reach 10800.000.

2H6V1403



BCS: RiverCARD HEC-2 Analysis version ! BLGE
FROJECS TITLE FOUR EBASCNS IN HIZT. VA. -~ FLOODPLAIN S
ROJECT HUMZRER £9-33-01 5,09/20¢C
SECNC XNL XNCH ¥NR DEPTH CHWSEL CRIw3 WSELX
SLOPE XLOBL LCH XLOBR EG HV HL CLOSE
VoL ALOB ACH ARCE CORAR LTBNK RTBNK ITRIAL
Q QLOB QCH QROB TOPWD SSTA ENDST IDC
TIME VLOR VCH VROB WTN TWA ELMIN ICCHT
10800.000 0.120 0.046 0.110 3.70 116.20 0.00 0.0
0.017726 64 93 90 1le.31 0.11 1.36 0.0
2.54 22 1 107 0.00 113.00 113.00
344 60 9 274 21.¢ 1058.84 1150.49
0.08 2.67 4 .94 2.55 0.000 1.3 112.50
STATUS: 2nalyzing cross-section reach 109C0.000.
WARNING: (3302) Conveyance change 1s outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 1.6¢
10800.000 0.120 0.04¢6 . 0.110 3.51 116.91 0.00 0.0¢
0.006459 114 S0 29 116.95 0.05 0.64 G.0:
2.81 130 1 73 0.00 113.90 113.90 K
344 202 5 136 108.6 1017.73 1126 .33 (
0.09 1.55 2.88 1.86 0.000 1.4 113.40 (
STATUS: Analyzing cross-section reach 11000.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 0.2¢
.1000.000 0.120 0.046 0.110 3.089 117.59 0.00 0.0¢C
0.095392 35 84 101 118.03 0.44 0.96 0.12
2.99 50 1 16 .00 115.00 115.C00 3
344 238 15 30 63.3 1030.85 1094 .12 0
0.09 4.67 10.18 5.58 0.000 1.5 114.50 0
STATUS: Analyzing cross-section reach 11100.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 2.42
11100.000 0.120 0.046 0.110 3.982 120.02 0.00 0.00
0.016318 46 97 90 120.17 0.15 2.12 0.03
3.13 59 1 50 0.00 116.60 116.60 3
344 168 9 166 51.0 1013.82 1064.80 0
0.10 2.83 4.94 3.27 0.000 1.6 116.10 0
STATUS: Analyzing cross-section reach 11200.000.
2H6V 1404
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)

4.0 PACE

Va. - FLOCDELATIN 3
5/09/20 0
ENL XNCH ) DEPTH CWSEL CRIWS WSEL
P} XLCH ZLOBR =G HV HL OLO5S
o ACH ARGCE CORER LTBNK RTBNK ITRIAL
QLCR CCH QROB TOEFWD ESTA ENDST IDc
it VLOB VCH VROB WTN TWA ELMIN ICONT
260.0600 6.120 0.046 0.110 3.76 121.61 0.00 0.00
.031198 98 98 &3 121.83 0.22 1.64 0.02
3.31 S 1 83 0.00 118.35 118.35 4
244 29 12 302 62.0 1007.54 1069.94 0
0.1 3.16 6.64 3.62 0.000 1.7 117.85 0
STATUS: Analyzing cross-section reach 11300.000.
300.000 0.120 0.046 0.110 3.14 122.89 0.00 0.00
.022185 95 100 34 123.06 0.17 1.22 0.00
3.42 29 3 84 0.00 120.25 120.25 3
344 77 22 244 70.9 1009.82 1080.68 0
0.11 2.66 7.30 2.88 0.000 1.8 119.75 0
STATUS: Analyzing cross-section reach 11400.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 0.56
t00.000 0.120 0.046 0.110 2.69 124 .29 0.00 0.00
070705 €6 64 35 124 .67 0.38 1.54 0.06
3.51 5 2 70 0.00 122 .10 122.16 1
344 24 28 290 €7.3 1023.69 1090.989 0
0.11 3.61 10.48 4.13 0.000 1.8 121.60 0
STATUS: Analyzing cross-section reach 11500.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 3.27
00.000 0.120 0.046 0.110 3.45 126.45 0.00 0.00
006602 21 170 160° 126.49 0.04 1.75 0.03
3.86 154 3 90 0.00 123.50 123.50 7
344 201 14 128 168.9 1042.44 1211.31 0
0.13 1.30 4.25 1.43 0.000 2.1 123.00 0
STATUS: Analyzing cross-section reach 11600.000.
STATUS: (3301) The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINS.
2H6V 1405
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BOSS RiverCAD HEC-2 Anzlysis wversion 4.0 PACE
IROJE.T TITLE : FOUR SEASONG IN HIST. VA. - FLOODPLAIN S
PROSJECT NUMBER : 99-33-01 5/09/200
WRRNING: (23685) 20 trials attempted in balancing assumed water surface
alevaticn (WSEL) and computed water surface elevation {(CWSELD

WARNING: (2£692) It 1is probable that critical depth has

WARNING: (3720) Craitical depth has been assumed.

been crossed.

SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS
VOL 2ALORB ACH ARCE CCRAR LTBNK RTENK ITRIAL
0] QLORB - QCH QROB TOPWD SSTA ENDST IDC
TIME VLOB VCH VROB WTN TWA EIMIN ICONT
11600.000 0.120 0.046 0.110 3.32 127.82 127.82 0. 0¢
0.070917 36 69 91 ~128.51 0.69 0.97 0.2¢(
4.07 28 3 32 0.00 125.00 125.00 2(
344 134 43 166 43.0 1126.90 1169.92 ¢
0.13 4.76 13.55 5.10 0.000 2.2 124.50 (
STATUS: Analyzing cross-section reach 11700.000.
STATUS: (3301) The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINS.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 2.4¢C
11700.000 0.1290 0.046 0.110 3.61 130.11 0.00 0.0¢C
0.012311 23 106 87 130.21 0.10 1.63 0.0s5
4 .23 109 3 56 0.00 127.00 127.00 6
344 182 20 140 118.8 1041.78 1161.54 C
0.14 1.66 5.98 2.47 0.000 2.3 126.50 0
STATUS: Analyzing cross-section reach 11800.000.
WARNING: (3202) Conveyance change is outside of acceptable range.
Upstream to Downstream Convevyvance Ratio (KRATIO) 0.44
.1800.000 0.120 0.0456 0.110 2.94 131.94 0.00 0.00
0.064902 81 101 86 132.31 0.37 2.02 0.08
4.49 77 2 16 0.00 129.50 129.50 4
344 248 33 62 92.7 1030.77 1123.43 0
.15 3.21 11.90 3.88 0.0060 2.5 129.00 Y
STATUS: Analyzing cross-section reach 11900.000.
2H6V 1406
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WARNING: (3302) Conveyance <change 1s ocutside of acceptable range
Upstream to Downstream Conveyance Ratio (KRATIO) 2.25
ZCNO XNL XMCH XINR DEPTH CWSEL CRIWS WESELK
LOPE XLOBL XiCH XLORBR EG HV HL OLOSS
oL ATLTEB ACH AROB CORAR LTBNK RTBNK ITRIAL
CLORB QCH QROB TOPWD SSTA ENDST IDC
ME VLOB VCH VROB WTN TWA ELMIN ICONT
130656.0600 0.120 0.046 0.110 3.68 134.18 0.00 0.00
5.012812 75 89 86 134.26 0.09 1.93 0.03
4 .72 145 3 22 0.00 131.00 131.00 4
344 270 18 54 118.4 1014.05 1132.423 0
0.16 1.86 5.87 2.40 0.G600 2.7 130.50 0
STATUS: Analyzing cross-section reach 12000.000.
'000.000 0.100 0.040 0.100 - 5.18 136.71 0.00 0.00
i.017386 236 108 g0 137.02 0.31 2.69 0.07
5.33 53 5 38 0.00 132.20 132.20
344 162 45 136 £6.8 1077.30 1144 .14 0]
0.17 3.06 8.96 3.49 0.000 3.2 131.53 G
STATUS: Analyzing cross-section reach 12100.000.
160.000 0.100 0.040 0.100 4.45 137.78 0.00 0.00
018178 34 85 72 138.00 0.22 0.97 0.01
5.45 68 4 42 0.00 134.00 134.00 2
244 182 35 125 87.8 1101.28 1182.08 0
0.17 2.68 8.26 2.91 0.000 3.3 133.33 0
STATUS: Analyzing cross-section reach 12200.000.
200.000 0.100 0.040 0.100 3.02 139.35 0.00 0.00
.034681 35 101 80 139.66 0.30 1.63 0.03
5.60 16 2 66 .00 137.00 137.00 2
344 51 25 266 59.0 1109.28 1168.31 0
0.18 3.12 8.74 4.00 0.000 3.4 136.33 0
STATUS: Analyzing cross-section reach 12300.000.
300.000 0.120 0.063 0.120 3.84 141.97 0.00 0.00
.031681 77 83 71 142.16 .19 2.49 0.01
5.76 53 2 49 0.00 138.80 138.80 3
344 139 12 191 70.6 1134.28 1204.90 C
0.18 2.61 4.95 3.87 0.000 3.5 138.13 O
STATUS: Analyzing cross-section reach 12400.000.
2H6V1407
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BOS8S kKiverChD HEC-2 Znalysis version 0 14
PYOSIECT TITLE : FOUR SEASONZ IN HIST. VA. - FLOTDDPRPLAIW &5
FOJECT WUMBER : 99-33-C: 5/09/200
WARNING: (3302) Conveyance change 13 outside of acceptanle range
Upstream to Downstream Conveyance Ratio ({KRATIO) 1.8z
SECNG ANL XNCH XNR DZPTH CWSEL CRIWS WSELX
SLOPE XLOBL XLCEH XLOBR EG HV HL CLCSS
VOL ALOB ACH ARCB CORAR LTBNK RTRNK ITRIAL
Q QLORB QCH QrOB TOPWD S8TAa ENDST InC
TIME VLOB VCH VROB WTN TWA ELMIN ICONT
12400.000 0.120 0.3063 0.120 3.24 143.54 0.00 0.00
0.009572 95 92 86 143.62 0.08 1.45 0.01
6.05 g3 6 71 0.00 140.50 140.50 4
344 167 31 145 101.7 10631.35 1133.02 0
0.20 1.79 4 .86 2.02 0.00¢0C 3.6 140.30 0
STATUS: Analyzing cross-section reach 12500.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratic (KRATIO) 0.45
"2500.000 0.120 0.063 0.120 2.09 144 .39 .00 0.00
.046983 46 102 48 144 .62 0.23 0.95 0.04
6.21 53 4 45 0.00 142.50 142.50 2
344 178 32 133 85.8 1020.64 1106.48 0
0.20 3.31 7.99 2.91 0.000 3.8 142.30 0
STATUS: Analyzing cross-section reach 12600.000.
WARNING: (3302) Convevance change is outside of acceptable range.
Upstream to Downstream Convevance Ratio (KRATIO) 1.53
12600.000 0.120 0.063 0.120 2.45 147 .25 0.00 0.00
0.01998¢0 97 96 88 147.38 0.13 2.7 0.01
6.46 62 4 65 0.00 145.00 145.C0 3
344 155 27 160 82.1 1022.38 1104 .50 0
0.21 2.48 5.80 2.406 0.000 3.9 144 .80 0]
2H6V 1498
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Section

000

000

000

.000

0.000

.000

000

.000

000

000

000

000

000

000

Channel
Reach
Length

TABLE 150 : FOUR SEASONS IN HIST.
WATERSHED 1 POST-DEVELOPMENT
98-33-01
Top of Max. Low Minimum
Roadway Chord C. S.

90.

S4.

97.

98.

100.

64

Al
=0

.21

.36

86

58

80

.52

Elevation Elevation Elevation
(f£ MSL) (£t MSL) (ft MSL)

ELTRD ELLC ELMIN
0.00 0.00 98.00
0.00 0.00 98 .50
0.00 0.00 101.00
0.00 0.00 102.50
0.00 0.00 104 .50
0.00 0.C0 104.90
0.00 0.00 107.29
0.00 0.00 108.44
0.00 0.00 111.00
0.00 0.00 . 112.50
0.00 0.00 113.40
0.00 0.00 114.50
0.00 0.00 116.10
G.00 0.00 117.85
0.00 0.00 119.75
0.00 0.00 121 .60

he left of the cross-section number indicates a special
he SUMMARY OF WARNING AND STATUS MESSAGES section.

- FLOODPLAIN 8

459.

344

344

344

344.

344 .

344 .

344 .

344 .

Discharge
Flow

.00

00

.00

.00

.00

.00

.00

.00C

.00

1. 00

.00

Computed Critical
W. S. W. S.

Elevation Elevatio
{ft MSL) (ft MSL)

CWSEL CRIWS
106.19 0.0
106.38 0.0
106.69 0.0
106.94 0.1
108.17 0.0
109.77 0.0
110 .80 0.0
112.04 112.0
114 .80 0.0
116.20 0.0
116.91 0.0
117.59 0.0
120.02 0.0
121.61 0.0
122.89 0.0
124 .29 9.0

2H6V1409
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B0OSS RiwerCAD HEC-2 Analysis verSion 4.0 PASE 12
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLCODEFLATIN S
FROGECT NUMBER : $9-33-01 5/05/200¢
Cross- Channel Top of Max. Low Minimum Discharge Computed Critice
Section Reach Roadway Chord c. 5. Flow W. S. W. S.
Number Length Elevation Elevation Elevation Elevation Elavati
(fr) (£t MSL) (ft MSL) (ft MSL) {cts) (£t MSL’ (ft MSL
SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS
* 11500.000 170.47 0.00 0.00 123.00 344.00 126.45 0.
* 11600.000 69.17 0.00 0.00 124 .50 344 .00 127.82 127
* 11700.000 1066.65 0.00 0.00 126.50 344 .G0 130.11 0.
* 11800.000 101.83 0.00 0.CO 129.00 344.00 131.94 0.
* 11900.000 89.17 0.00 0.00 130.50 344.00 134.18 0.
12000.000 108.38 0.00 0.00 131.53 344 .00 136 .71 Q.
12100.000 85.55 0.00 0.00 133.33 344 .00 137.78 0.
12200.000 101.66 0.00 0.00 136.33 344 .00 138.35 0.
12300.000 99.25 0.00 0.00 138.13 344 .00 141 .97 0.
12400.000 92.15 ¢ 00 0.00 140.30 344 .00 143 .54 0.
<~ 12500.000 103.58 0.00 0.00 142 .30 344 .00 144 .39 0.
¥ 12600.000 956 .79 0.00 0.00 144 .80 344 .00 147.25 0.
SUMMARY PRINTOUT TABLE 150 FOUR SEASONS IN HIST. vA. - FLOODPLAIN S
———————————————————————————— WATERSHED 1 POST-DEVELOPMENT
99-33-01
Cross- Discharge Computed W.S. Elev W.S. Elev W.S. Elev Water Channel
Section Flow W. S. Diff per Diff per Diff per Surface Reach
Number Elevation Profile Section Know/Comp Top Width Length
(cfs) (ft MsL) (ft) (ft) (fr) (fr) (fr)
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH
10001.000 4535.00 106.19 0.00 0.00 0.00 56.06 0.
10002.000 459.00 106.38 0.00 0.19 0.00 64.18 28.
* 10100.000 344 .00 106.69 0.00 0.31 0.63 117.34 102.
2H6V1410
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version 4.0 PAGE 1
IN HIZT., VA. - FLOQODFLAIN S

5/05/200¢
Cross- Discharce Computed W.S. Zlev W.5. Elev W.S8. Zlev Water Channel
Section Flow w. S. Diff per Diff per Diff per Surface Reach’
Nurber Rlevation Profile Section Know/Comp Top Width Lerngth

(cfs) (ft MsL) (ft) (ft) (ft) (ft) (fr)
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH
10200.0C0 344 .00 106.94 0.00 0.26 0.00 35.72 S8 .1
10300.000 344 .00 108.17 0.00 1.22 0.00 92.64 102.1
1040&.000 344 .00 109.77 0.00 1.60 0.00 76.16 102 .4
10500.000 344 .00 110.80 0.00 1.03 0.00 72.83 97.6
10600.000 344.00 112.04 0.00 i.24 0.00 34.25 101.4
10700.000 344 .00 114 .80 0.00 2.76 0.00 55.92 105.2
10800.000 344 .00 116 .20 0.00 1.40 0.00 91.65 93.3
102800.000 . 344 .00 116.91 0.00 0.71 0.00 108.59 90.8
11000.000 344 .00 117.59 0.00 0.69 0.00 63.26 894 . %
11100.000 344 .00 120.02 - 0.00 2.43 0.00 50.98 97.2
11200.000 344 .00 izi.61 0.00 1.59 .00 62.01 98 .8
11300.000 344 .00 122.89 0.00 1.28 0.00 70.88 100.8
11400.000 344 .00 124 .29 0.00 1.40 0.00 67.29 64 .5
11500.000 344 .00 126 .45 0.00 2.16 0.00 168.86 170 .4
11500.000 344 .00 127.82 0.00 1.37 0.00 43.02 69.1
11700.000 344 .00 130.11 0.00 2.29 0.00 119.76 106.6
11800.000 344 .00 131.94 0.00 1.83 0.00 92.66 101.8
11200.000 344 .00 134.18 0.00 2.24 0.00 118.38 89.1
12000.000 344 .00 136.71 0.00 2.53 0.00 66 .85 108.3
12100.000 344 .00 137.78 0.00 1.Q07 0.00 87.81 85.5
12200.000 344 .00 139.35 0.00 1.57 0.00 59.03 101.6
12300.000 344 .00 141.97 0.00 2.62 0.00 70.63 99.2
2H6V 1411

2P



-~

BCSS RiverCAD HEC-2 Analy.is version 4.0 A L
PROJECT TITLE FOUR SEASCNS IN HIST. vaA. - FLOODFLAIN S
PROJECT NUMEER 99-33-01 5/02/2G30
Cross- Discharge Computed W.S. Elev W.3. Elev W.S. Elev Water Channel
Section Flow W. S. Diff per Diff per Diff per Surface Reac™
Number Elevation Profile Secticn Know/Comp Top Width Lengun
(cEs) (ft MSL) (ft) (ft) (fc) (ft) (fe)
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID X1.CH
* 12400.000 344 .00 143.54 0.00 1.57 0.00 101.67 92.
* 12500.000 344 .00 144 .39 0.00 0.85% 0.00 85.84 103
* 12600.000 344 .00 147.25 0.00 2.86 0.00 82.12 9¢6.
SUMMARY OF WARNING AND STATUS MESSAGES
Section 10100, profile 1, convevance change outside acceptable range.
Section 10200, profile 1, convevyance change outside acceptable range.
Section 10300, profile 1, conveyance change outside acceptable range.
Section 10600, profile 1, critical depth assumed.
Section 10600, profile 1, probable minimum specific energy.
Section 10500, profile 1, 20 trials attempted to balance water surface
elevation.
Section 10700, profile 1, conveyance change outside acceptable range
Section 10900, profile 1, conveyance change ocutside acceptable range
Section 11000, profile 1, convevance change outside acceptable range
Section 11100, profile 1, conveyance change outside acceptable range
Section 11400, profile 1, conveyance change outside acceptable range
Section 11500, profile 1, conveyance change outside acceptable range
Section 11600, profile 1, critical depth assumed.
Section 11600, profile 1, probable minimum specific energy.
Section 11600, profile 1, 20 trials attempted to balance water surface
elevation. ’
Section 11700, profile 1, conveyance change outside acceptable range.
Section 11800, profile 1, conveyance change outside acceptable range.
2H6V 1412
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PROJECT TITLE

PROJECT NUMBER

HEC-2 Inalysis

TOUR SEASZC
99-33-031

o LG

m

FLOODFEFLAIN 5

3

15

5/03/2000

Section 11900,
Section 12400,
Section
12600,

Section

21 Warning and

a3

ND ©OF OUTPUT

nrofile 1, conveyance change
profile 1, conveyance change
profile 1, conveyance change
profile 1, conveyance change
status message (s) generated

outside
outside
outside

outside

cceptable
acceptable range.
acceptable

acceptable

2H6V 1413
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vergicn 4.0 PRGE

2088 RiverCal {EC-2 Analyeils
PROJECT TITLE : FOUR SERSONS IN H'ST. VA. - FLOODPLAIN &
PROJECT MNUMEBER : 95-33-01 5/08/200

BOSS RiverCaAD (tm)

Copyright (C) 1999 BOSS International
Al Rights Resexrved

Version : 4.0
Serial Number : 10120

Licensed to BOSS Internatiocnal

PROGRAM ORIGIN

BOSS RiverCAD HEC-2 Analysis is an enhanced version of the U.S.

Army Corps of Engineers Hydrologic Engineering Center HEC-2 program

for water-surface profile computations. Program based upon the September
1990 version, updated on August 1991.

DISCLAIMER

BOSS RiverCAD is a complex program which requires engineering

expertise to use correctly. BOSS International assumes absolutely no
responsibility for the correct use of this program. All results obtained
should be carefully examined by an experienced professional engineer to
determine if they are reasonable and accurate.

Although BOSS International has endeavored to make BOSS RiverCAD
error free, the program is not and cannot be certified as infallible.
Therefore, BOSS International makes no warranty, either implicit or
explicit, as to the correct performance or accuracy of this software.

In no event shall BOSS International be liable to anyone for special,
collateral, incidental, or consequential damages in connection with or
arising out of purchase or use of this software. Thesole and exclusive
liability to BOSS International, regardless of the form of action, shall
not exceed the purchase price of this software.

PROJECT DESCRIPTION

PROJECT TITLE : FOUR SEASONS IN HIST. VA. - FLOODPLAIN S

PROJECT NUMBER : 99-33-01
DESCRIPTION . WATERSHED 2 POST-DEVELOPMENT

ENGINEER : TIM EVERLY

DATE OF RUN : 5/08/2000

TIME OF RUN : 10:09 pm 2H6V1414
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PROJECT WNUMEER

2 9]
[69]
)]

- FLCODPLAIN S

wm
o
\
[ %]
O
<

1 99-32-01

T2 FOUR SEASONS IN HIST. VA. - FLOODPLAIN
w3 WATERSHED 2 POST-DEVELOPHMENT

T4 STARTING ELEVATION AT DCWNSTREAM CRCSS
T4 POWELLS CREEK WATERSHED STUDY

~3 PARAMETERS

Jl1 ICHECK INQ NINV
-10 2

J2 NFPROF IPLOT PRFVS
-1 -1

STATUS: Analyzing profile 1.

Contraction Coefficient (CCHV)

Expansion Coefficient (CEHV)

STATUS: Analyzing cross-section reach 20100.000.

IDIR

XSECV

STRT

XSECH

STULnY

SECTICON 20100 OBTAINED FROM

METRIC HVINS Q
232.17
FN ALLDC IBW
-6
0.100
0.300
2H6V1415
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BCSS River? o0 HEC-2 Anslvsis version 4.0 PAL 3
PROJECT TITLE FOUR 8ZASCNS IW HIST. VA. - FLOCDPLRIN S
TROJECT NUMBER : 99-33-01 5/068/2¢0n0
Crcss Left Channel Right Flow Water Critical Known
Secticon Overbank Manning Overbank Depth Surface W. S. W. S.
Number Manning n Manning Elevaticn Elevation Elevation
SECKNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK
(ft) (£t MSL) (£t MSL) (fr MSL)
Energy Left Channel Right Energy Weighted Friction Other
Gradient Overbank Length Overbank Gradient Velocity Energy Energy
Length Length Elevation Head Loss Loss
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS
(fr/ft) (fr) (ft) (ft) (ft MSL) (ft) (ft) fr)
Cummul - Left Channel  Right Bridge Left Right Number of
ative Overbank Area Overbank Deck Bank Bank Balance
volume Area Area Area Elevation Elevation Trials
VOL ALOR ACH AROBE CORAR LTBNK RTBNK ITRIAL
(acre-ft) (sq ft) (sg ft) (sq ft) (sq ft) (ft MSL) (ft MSL)
Total Left Channel Right Computed - Left Right Number of
clow Overbank Flow Overbank W. S. W. S W. S. Crit Dpth
Flow Flow Top Width Station Station Trials
W QLOB QCH QROB TOFWD SSTA ENDST e
‘~fs) (cfs) (cfs) (cfs) (fr) (ft) (ft)
ow Left Channel Right Length Cummul. Minimum Number of
travel Overbank Mean Overbank Weighted Surface cC. S. Other
Time Velocity Velocity Velocity Manning n Area Elevation Trials
CIME VLOB VCH VROB WT TWA ELMIN ICONT
(hrs) (fc/s) (ft/s) (ft/s) (acres) (ft MSL)
20100.000 0.120C 0.039 0.110 5.50 87.00 0.00 87.00
0.002022 O 0 0 87.10 0.10 0.00 0.00
0.00 74 13 83 0.00 82.00 §2.00 O
232 76 6l 94 77.2 1044 .17 1121.33 0
0.00 1.03 4.47 1.14 0.000 0.0 81.50 0
STATUS: Analyzing cross-section reach 20200.000.
STATUS: (3301) The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINS.
WARNING: (3685) 20 trials attempted in balancing assumed water surface
elevation (WSEL) and computed water surface elevation (CWSEL) .
WARNING: (3693) It is probable that critical depth has been crossed.
WARNING: (3720) Critical depth has been assumed.
2H6V141¢
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5/0(1 ge2esele
DEPTH CWSEL CRIWS WSELK
EG HV FL CLOSS
CORAR LTBNK RTRHNK ITRIAL
TOPWD SSTA ENDST IDC
WTN TWA ELMIN ICONT
20200.000 0.120 0.039 0.110 4.14 88.34 88 .34 0.00
0.021624 109 112 €6 89.16 0.82 0.45 0.22
0.23 21 8 26 0.00 84 .70 84.70 20
232 61 91 73 33.1 1085.71 1128.7°% 19
0.00 2.82 11.02 3.06 0.000 0.1 84.20 0
STATUS: Analyzing cross-section reach 20300.000.
WARNING: (718%) Critical depth has been crossed, therefore critical
depth has been assumed for the current cross-section.
WARNING: {(3720) Critical depth has been assumed.
'2300.000 0.130 0.035 0.110 3.38 91.38 91.38 0.00
0.024872 63 134 126 $2.16 0.78 2.57 0.C0
0.37 27 6 24 0.00 88.50 88.50 3
232 73 77 80 3.4 1082.11 1118.51 15
0.01 2.64 11.53 3.22 0.000 0.2 88.00 0
STATUS: Analyzing cross-secticn reach 20400.000.
WARNING: (7185) Critical depcth has been crossed, therefore critical
depth has been assumed for the current cross-secticon.
WARNING: (3720) Critical depth has been assumed.
400.000 0.130 0.035 0.110 4.13 95.63 95.63 0.00
.0162086 136 172 100 96 .33 0.70 2.70 0.02
0.55 17 8 50 0.00 92.00 892.00 1
232 42 87 102 60.0 1021 .47 1081.45 11
0.02 2.46 10.61 2.00 0.000 0.3 91.50 0
STATUS: Analyzing cross-section reach 20500.000.
WARNING: (3685) 20 trials attempted in balancing assumed water surface

elevation (WSEL) and computed water surface elevation (CWSEL

WARNING: (3693) It is probable that cri

WARNING: (3720) Critical depth has been

tical depth has been crossed.

assumed .

).

2H6V1417



£035 RiverChRD HEC-2Z Analvsis version 4.0 o Bady g
PROJECT TITL= : FOUR SEASONS IN HIST. VA. - FLOODPLAIN S
PROJECT NUMBEER : 9%-33-01 5/C08/2600
SETHG XWL XNCH XNR DEZTH CWSEL CRIWS WE5ELK
SLOPE XLOBL XLCH XLOBR BC HV HL LLOSS
VOL ALOB ACH AROE CCRAR LTBNK RTRIK ITRIAL
Q CLOB GCH QROB TO¥AD S&ETA ENDST IBC
TIME VLOB CH VROB WTHN TWA ELMIN TCONT
20500.000 0.130 0.035 0.110 4.04 935.04 $9.04 0.00
0.621535 134 151 84 100.09 1.04 2.27 0.10
0.71 18 8 23 0.00 95.50 $5.50 20
232 57 S7 77 23.4 1025.40 1048.75 S
0.02 3.07 12.07 3.32 0.00C 0.4 S5.00 0]
STATUS: Analyzing cross-section reach 20600.000.
WARNING: (3685) 20 trials attempted in balancing assumed water surface
elevation (WSEL} and computed water surface elevation (CWSEL).
WARNING: (3693) It is probable that critical depth has been crossed.
WARNING: (3720) Critical depth has been assumed.
20600.000 0.130 0.035 0.110 4.65 102.15 102.15 0.00
N.015378 107 107 87 103.25 1.11 1.84 0.02
0.83 27 8 19 0.00 98.00 88.00 20
232 72 103 56 23.5 1042.81 1066.36 8
0.03 2.63 12.26 2.94 0.000 0.5 97.50 0
STATUS: Analyzing cross-section reach 20700.000.
STATUS: (3301) The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINS.
WARNING: (3302) Conveyance chaiyge [s oulside of acceprable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 1.48
20700.000 0.130 0.035 0.116 4.08 104.08 0.00 0.00
0.007062 89 99 101 104 .30 0.22 0.95 0.09
1.00 92 8 8 0.00 100.50 100.560 2
232 1€2 56 13 49.6 1058.97 1108.60 0
G.03 1.75 6.95 1.63 0.000 0.5 100.00 0

STATUS: Analyzing cross-section reach 20800.000.

STATUS: (3301} The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINS.

WARNING: (3685) 20 trials attempted in balancing assumed water surface
elevation (WSEL) and computed water surface elevation (CWSEL) .

2H6V1418
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WARNING: (269%3) it is probable thsi critical depth has bzen crossed.
WARNING: (3720} Critical depcn has been assumed.
SECHC XNL XNCH XNR SEPTH CwWSEL CRIWS WSELK
Z1.0PE XLOEBL XLCH ALOBE EG HV HL OLOSS
YVOL ALGCS ACH AROB CORAR LTBNK RTENK ITRIAL
2 QLOB QCH QROB TOPWD SS5TA ENDST IDC
TIME VL.OB VCH VROB WTN TWA ELMIN ICONT
20800.000 0.130 0.035 6.110 4.00 107.50 107.50 0.00
0.027184 106 183 123 108.27 0.7 1.59 0.17
1.23 48 5 7 0.00 104 .00 104.00 20
232 141 67 23 37.5 1051.71 1089.20 8
0.04 2.92 12.25 3.16 0.000 0.7 103.50 0
STATUS: Analyzing cross-section reach 20900.000.
20900.000 0.130 0.035 0.110 4.47 110.07 - 0.00 0.00
0.022268 95 112 101 110.76 0.69 2.48 0.01
1.36 42 4 12 0.00 106.00 106.00 2
232 133 53 38 27.9 1046.61 1074 .49 0
0.05 3.18 11.98 3.04 0.000 0.7 105.60 0
STATUS: Analyzing cross-section reach 21000.000.
WARNING: (7185) Critical depth has been crossed, therefore critical
depth has been assumed for the current cross-section.
WARNING: (3720) Critical depth has been assumed.
1000.000 0.130 0.035 ¢.110 3.83 112 33 112 .32 0.0¢
2.022039 104 114 83 113.26 0.93 2.28 0.07
1.50 25 7 20 0.00 105.00 109.00 2
232 70 90 71 28.6 1074 .47 1103.08 15
0.05 2.73 11.77 3.41 0.000 0.8 108.50 0]
STATUS: Analyzing cross-section reach 21100.000.
STATUS: (3301) The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINS.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 2.10
2H6V1419
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3083 RiverCAD HEC-2 Analysis vearsicon 4.9 7
PROJECT TITLE : FOUR SEASORNS IN HIST. VA. - FLCODPLAIN S
PROJECT NWNUMBER : 5$9-33-01 5/08/2000
SECNO ANL XNTH XMR DEPTH CWSEL CRIwS VISE LK
SLOPE XLORL HLCH ¥XLCRR EG HV HL OLGS3s '
VOL ALOB ACH AROE CORAR LTeNK RTBNK ITRIAL
Q QLORB QCd QRCB TOPWD S5TA ENDST IDC
TIME VLOB VCH VROB WTN A ELMIN ICONT
Z32100.000 0.110 0.035 0.110 4.29 114.79 0.G0 .00
0.004980 187 136 150 i14.95 0.17 l1.62 0.08
1.81 45 8 50 0.00 111.00 111.00 3
232 85 51 93 43.6 1075.00 1118.60 0
0.07 1.89 6.04 1.84 0.000 0.9 110.50 0

STATUS: Analyzing cross-section reach 21200.000.

WARNING: (3685) 20 trials attempted in balancing assumed water surface
elevation (WSEL) and computed water surface elevation (CWSEL).

WARNING: (3693) It is probable that critical depth has been crossed.

WARNING: (3720) Critical depth has been assumed.

21200.000 0.110 0.035 0.110 3.85 116 .85 116.85
n.034612 66 73 62 117.48 0.63 0.70
1.93 39 3 11 0.00 113.50 113.50
232 137 47 47 44 .8 1060.81 1105.57
0.07 3.44 12.22 4.07 0.000 1.0 113.00

STATUS: Analyzing cross-section reach 21300.000.

WARNING: (7185) Critical depth has been crossed, therefore critical
depth has been assumed for the current cross-section.

WARNING: (3720) Critical depth has been assumed.
21300.000 0.110 0.035 0.110 4.06 119.66 119.66
0.038096 85 70 68 120.49 0.83 2.81
2.02 22 4 21 0.00 116 .10 116.10
232 88 53 S0 28.6 1091.27 1119.85
0.07 3.88 13.28 4.28 0.000 1.1 115.60

STATUS: Analyzing cross-section reach 21400.000.

WARNING: (7185) Critical depth has been crossed, therefore critical
depth has been assumed for the current cross-section.

WARNING: (3720) Critical depth has been assumed.

2ZH6V1420
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P ooy A y s .3 ,
vaerzion 4.0  RPAGE 8

IN HIST. VA. - FLOCD2PLAIN 3
5/08/200"
SECNO ENL KNCH ZNR DEPTH CHSEL CRIWS WSELK
SLLUPE XLOBL XLCH XLGER EG HV RL 0L.08Ss
VOL ALOB ACH ARCB CORAR LTBNK RTENK ITRIAL
9 ' QLOB RCH QROB TCPWD SSTA ENDST Ioc
TIME VLCB VCH VROB WTHN TWA ELMIN ICONT
21400.000 0.110 0.0C35 0.110 4.68 122.18 122.18 0.00
0.013791 97 102 99 123.28 1.10 2.15 0.08
2.14 24 8 20 0.00 118.00 118.00 3
232 71 107 52 24.9 1061.70 1086 .57 11
0.08 2.%4 12.00 2.60 0.000 1.1 117.50 0
STATUS: Analyzing cross-section reach 21500.000.
STATUS: (3301) The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINS.
:15006.000 0.110 0.035 0.110 5.21 124.21 0.00 0.00
0.009938 81 98 106 124 .47 0.27 1.11 0.08
2.28 28 5 43 0.00 119.50 119.50 3
232 79 41 110 34.9 1050.93 1085.82 0
0.09 2.78" 8.01 2.54 0.000 1.2 115.00 0
STATUS: ZEnalyzing cross-section reach 21600.000.
STATUS: (3301) The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINS.
WARNING: (3685) 20 triazls attempted in balancing assumed water surface
elevation (WSEL) and computed water surface elevation (CWSEL!).
WARNING: (3693) It is probable that critical depth has been crossed.
WARNING: (3720) Critical depth has been assumed.
1600.000 C.1%10 G.035 0.110 3.78 126.28 126 .28 0.00
3.041277 96 100 106 127.08 0.81 1.81 0.16
2.43 23 3 18 0.00 123.00 123.00 20
232 99 49 83 25.8 1081.5¢ 1107.32 19
0.09 4.29 13.18 4.52 0.000 1.3 122.50 0
STATUS: Analyzing cross-section reach 21700.000.
.700.000 0.110 0.035 0.110 3.69 130.19 0.0¢ 0.00
1.023863 118 103 106 130.56 0.37 3.43 §.04
2.57 38 3 23 0.00 127.0¢ 127.00 3
232 115 36 79 42.5 1089.87 1132.40 0
0.10 2.98 9.89 3.40 0.000 1.3 126 .5 0
STATUS: Analyzing cross-section reach 21800.000.
2H6V1421
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BOSS RiverCaAD HEC-2 Analysis versi o 4.0 DACE G
PROJECT TITLE : FOUR SEASONS IN k 5T. VA. - FLGCODPLAIN S5
PROJECT NUMBER : 99-33-01 5/08/2000
WARNING: (7185) Critical depth has been crossed, therefore cricical
depth has been assumed for the current cross-section. ‘
WARNING: (3720; Critical dewnth has been assumed.
SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK
SLOPE XLOBL XLCH XLOBR EG HV HL OLGSSs
VOL ALOB ACH AROB CORAR LTBNK RTBNK ITRIAL
0 QLOB QCH ORORB TOPWD SSTA ENDST IDpc
TIME VLOR VCH VRORB WTN TWA ELMIN ICONT
21800.000 0.110 0.03% 0.110 3.52 134 .02 134.02 0.00
0.037656 106 101 108 134.59 0.57 3.14 0.06
2.72 23 3 30 0.00 131.00 131.00 2
232 84 42 105 C41.4 1153.96 1195.36 11
0.10 3.57 12.01 3.50 0.000 1.5 130.50 0
STATUS: Analyzing cross-section reach 21900.000.
WARNING: (7185) Critical depth has been crossed, therefore critical
depth has been assumed for the current cross-section.
WARNING: (3720) Critical depth has been assumed.
900.000 0.110 0.035 0.110 4.06 137.56 137.56 0.00
.023148 115 100 100 138.33 0.77 3.07 .06
2.87 19 5 35 0.00 134.00 134 .00 3
232 64 63 103 38.4 1200.31 1238.69 11
0.11 3.33 12.44 2.96 0.000 1.6 133.50 0
STATUS: Analyzing cross-section reach 22000.000.
WARNING: (718%5) Critical depth has been crossed, thereforse critical
depth has been assumed for the current cross-section.
WARNING: (3720) Critical depth has been assumed.
:2000.000 0.110 0.035 0.110 4.22 140.72 140.72 0.00
0.034808 106 103 105 141.54 0.82 2.95 0.02
3.00 14 4 28 0.00 137.00 137.00 3
232 58 54 118 28.2 1086.51 1114 .68 8
0.11 3.96 13.03 4 .13 0.000 1.6 136.50 0
STATUS: Analyzing cross-section reach 22100.000.
2H6V 1422
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N ) PAGT 14
VA, - LOUDPLAIN 3
5/08/200

SECNO XNL ¥R DEPTH CWSEL CRIWS WSELK

SLCPE KLCEBL XLOEBR EG HV HL CLOES !

YOL ALOS AkUB CORAR LTBNK RTBNK ‘TRIAL

9 JLORB QROB TOPWD SSTA ENDST ibc

TIME VLOB VRC3 WTN TWA LMIN ICONT

22100.000 0.110 0.035 0.110 4.94 143.44 0.00 0.00

0.018663 97 94 94 143.95 0.51 2.38 0.03
3.12 21 4 37 0.00 139.00 139.00 1
232 80 52 98 39.8 1070.19 1109.95 0
0.12 3.68 10.60 2.64 0.000 i.7 138.50 0]
STATUS: Analyzing cross-section reach 22200.000.

22200.000 0.110 0.03% 0.110 3.83 145.33 0.00 0.00

¢.015012 82 103 102 145.62 0.29 1.65 0.02
3.27 30 3 34 .00 141.90 141.90 3
232 93 32 105 32.4 1149.71 1182.08 0
0.13 3.08 8.61 3.04 0.000 1.8 141.50 0

SPECIAL NOTE

An asterisk (*) to the left of the cross-section number indicates a special

note is present

in the

"UMMARY PRINTOUT TABLE 150

Cross-
Section
Numbexr

.000

.000

.000

Channel
Reach
Length
(fr)
ZL.CH

FOUR SEASONS 1IN
WATERSHED 2 POST-DEVELOPMENT

99-33-01
Top of Max. Low Minimum
Roadway Chord C. S.
Elevation Elevation Elevation
(ft MSL) (£t MSL) (£t MSL)
ELTRD ELLC ELMIN
00 0.00 0.00 81.50
2 0.00 0.00 84 .20
.25 0.00 0.00 88.00
21 0.00 0.00 91.50
83 0.00 0.00 85.00

HIST. VA. -

Discharge Computed Critical
Flow W. S. W. S.
Elevation Elevatio
(cts) (ft MSL) (ft MSL)
Q CWSEL CRIWS
232.17 87.00 0
232.17 88.34 88.
232.17 G1.38 91.
232.17 95.63 o5,
232.17 99.04 99.
2H6V1423
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L0 PAGE

Sy

va. - FLOCDZPLAIH S

s/08/2000
Cross- Channel Top of Max. Low Minimum Nischarge Computed Critica

Szction Reach Roadway Chord C. 8. Fiow W. S. W. 8.
Hurber Length Blevation Elavaticn Elevation Elevation Elevati
(fr) (££ MSL} (£t ™MSL, (ft MSL)  (cfs) (ft MSL) (£t MSL

SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS

z06C0.000 107.47 .00 0.00 97.50 232.17 102.15 102
20700.000 99.93 .00 0.60 100.00 232.17 104.08 0.¢(
20800.000 183.11 .00 0.00 103.50 232.17 107.50 107 .¢
20900.000 112.69 .00 0.00 105.60 232.17 110.07 0.¢
21000.000 114.27 .00 0.00 108.50 232.17 112.33 112.3
21100.000 196.81 .00 0.00 110.50 232.17 114.79 0.0
21200.00¢0 73.90 .00 0.00 113.00 232.17 116.85 116 .8
21300.000 70.98 .00 0.G0 115.60 232.17 119.66 119.6
21400.000 102.70 .00 0.00 117.50 232.17 122.18 122.1
’21500.000 98.75 .00 0.00 115.00 232.17 124 .21 0.0
21600.000 100.64 .00 0.00 122.50 232.17 126.28 126.2
‘21700.000 103.39 .00 0.00 126 .50 232.17 130.19 0.0
21800.000 101.62 .00 0.00 130.50 232.17 134.02 134.0
21900.000 100.98 .00 0.00 133.50 232.17 137.5¢6 137.5
22000.000 103.28 .00 0.00 136.50 232.17 140.72 140.7
22100.000 94 .62 .00 0.00 138.50 232.17 143.44 0.0
22200.000 103.10 .00 .00 141.50 232.17 145.33 0.0
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Cross-
Sectic
Number

v 20200.
v 20300.

20400.

20600.
20700.
20800.
20900.
21000.
21100.
21200.
21300.
21400.
21500
21600.
21700.
21800.

21900

n

.000

000

000

000

.000

000

000

000

000

000

000

000

000

000

.000

000

000

000

.000

Discharge
Flow

.17
.17
.17
.17
.17
.17
.17

.17

)
~J

WATERSHED 2
89-533-01
Computed W.S. Elev
S. Diff per
Elevation Profile
(£t MSL) {(fr)
CWSEL DIFWSP
87.00 0.00
88.34 0.00
91.38 0.00
95.63 0.00
99.04 0.00
102.15 0.00
104 .08 0.00
107.50 0.00
110.07 .00
112.33 0.C0
114.79 0.00
116.85 0.00
119.66 0.00
122.18 0.00
124 .21 0.00
126.28 0.00
130.19 0.00
134.02 0.00
137.56 0.00

W.8. Elev

Diff per

Section

(ft)
DIFWSX

(o9}

.00

.34

.04

.25

.42

.10

.93

.42

.57

.26

.06

.81

.52

.03

.07

.92

.83

VA. - FLOODPLZIN S

W.S. Eliev

Diff per
Know/Comp
(ft)
DIFKWS

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

Water Channel
Surface Reach
Top Width Length
(fr) (ft)
TOPWID XLCH
77.17 0.0
33.08 112.3
36.39 134.2
59.98 173.2
©23.35 151.8
23.54 107.4
49.63 99.
37.49 183.1
27.88 112 .6
28.61 114 .2
43 .60 196.8
44 .76 73.9
28.58 70.9
24 .87 102.7
34 .89 98 .7
25.76 100.6
42 .52 103.3
41 .40 101.6
38.38 100.9
2H6V1425



version 4.0

BOSS RiverCAD HEC-2 Analysis
PP IECT TITLR FOUR SEASCHNS IN HIST. Va. - FLOODPLAIN S
FROJECT NUMRBZR $5-33-01 5/08,/2050
Cross - Discharge Computsed W.S. Elev W.S. Elev W.S. Elev Water Chann=l
Section Flow W. S. Diif per Diff per Diff per Surtace Reach’
Number Elevation Profile Section ¥now,Ccmp Top Width Length

(cfs) (£t MSL) (ft) (ft) fe) (fc) {ft)

SECNG Q CWSEL DIFWSP DIFWSX DIFKWE TOPWID XLCH

* 22000.00¢0 232 .17 140.72 0.00 3.16 0.00 28.16 103
22100.000 232.17 143 .44 0.00 2.72 c.00 39.77 94
22200.000 232.17 145 .33 0.00 1.89 0.00 32.37 103

SUMMARY OF WARNING AND STATUS MESSAGES

Section 20200,
Section 20200,

Section 20200,
elevation.

Section 20300,
Section 20300,
Section 2040¢C,
Section 20400,
Section 20500,
Section 20500,

Section 20500,
elevation.

Section 20600,
Section 20600,

Section 20600,
elevation.

Section 20700,
Section 20800,

Section 20800,

profile
profile 1,

profile

profile
profile
profile
profile
profile 1,
profile

profile

profile
profile

profile

profile
profile 1,

profile 1,

critical depth assumed.
probable minimum specific energy.

20 trials attempted to balance water surface

critical depth assumed.
minimum specific energy.
critical depth assumed.
minimum specific enexrgy.
critical depth assumed.
probable minimum specific energy.

20 trials attempted to balance water surface

critical depth assumed.
probable minimum specific energy.

20 trials attempted to balance water surface

conveyance change outside acceptable range.
critical depth assumed.

probable minimum specific energy.

2H6V1426
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4.0 PAGE 14
I.T. VA, - FLOCDELNIN S

5/08/200"

s attempted to balance water surface

joR

Section 21000, profile 1, critical depth assume
Section 21000, profile 1, minimum specific ensrgy.
Section 21100, profile 1, conveyance change cutside acceptable range.
Section 21200, profile 1, critical depth assumed.

Section 21200, vprofile probable minimum specific energy.

.

Section 21200, profile 1, 20 trials attempted to balance water surface
elevation. ’

Secticn 21300, profile 1, critical depth assumed.
Section 21300, profile 1, minimum specific energy.
Section 21400, profile 1, critical depth assumed.
Section 21400, profile 1, minimum specific energy.
Section 21600, profile 1, critical depth assumed.
Section 21600, profile 1, probable minimum specific energy.

20 trials attempted to balance water surface

o

Section 21600, profile
elevation.

4

Section 21800, profile critical depth assumed.
Section 21800, profile 1, minimum specific energy.
Section 213900, profile 1, critical depth assumed.
Section 21900, profile 1, minimum specific energy.
Section 22000, profile 1, critical depth assumed.

Section 22000, profile 1, minimum specific energy.

36 Warning and status message{s) generated

iD OF OUTPUT
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£0SS RMS
PEDJECT
PROJEC

-

PRO

DIS

PRO

Cop, srght © 2000 BOSS Internationsz!
ghts Reserved

‘arsion : 2009

GREM ORIGIN

ion

BOSS RMS rfor AutclAD HEC-2 Analysis uses the standard 4.€.2 ~«
of the U.S. Army Corps of Enginsers Hydrologic Engineering Center
HEC-2 Program for water-surface profile computations. Thls HEC-
program was released on September 19390, last updated on August 1591.

CLAIMER

BOSS RMS for AutoCAD is a complex program which requlir2s engineering
expertise to use correctly. BOSS Internstional assumes absolutely no
responsibility for the correct use of this program. Al: results obtained
snould be carefully examired by an experienced professional engineer to
derermire if they are reasonable and accurate. .

Although BOSS International has endeavored to make B0OSS RMS for AutcCaD
error free, the program is not and cannot be certified as infallible.
Therefore, BOSS International makes no warranty, either implicit or
explicit, as to the correct performance or accuracy of this scftware.

In no event shall BOSS Internstional be liable to anycne for special,
collateral, incidental, or conseqguential damages in connection with or
arising out of purchase cr use cf this software. Thesole and exclusive
liacility to BOSS International, regardless of the form of action, shall
not exceed cthe purchase price of this software.

JECT DESCRIPTION

PROJECT TITLE : FOUR SEASONS
PROJECT NUMBER : 99-33-01
DESCRIPTION : WATERSHED 3 POST-DEVELOPMENT i/ PoNg
ENGINEER : ROBERT BUTLER
DATE OF RUN 1 9/30/206-
TIME OF RUN : 7:31 am

99-33-01

FOUR SEASONS

WATERSHED 3 POST-DEVELOPMENT

STARTING ELEVATION AT DOWNSTREAM CROSS SECTION 30001 CBTAINED FROM
POWELLS CREEK WRTERSHED STUDY

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q
2 898 .17

J2  NPROF IPLOT PREVS XSECV XSECH EN ALLOC IBW

-1 -1 -6
NC G.11 0.11 0.105 0.1 G.3
X1 30001 14 1096.27 1766.59
GR BO 1060 78 1020.49 76 1040.98 74
1096.27
GR 70 1137.1 72 1350.49 72 1427.39 70
1766.59
GR 74 1802.14 76 1831.84 78 1844 .68 80
X1 30002 10 1045.18 1473.9 172.88 110.26 129.11
GR 82 1000 80 1014.64 78 1029.74 76
1069.61

WSEL

CHNIM

1061.67

1713.25

1855.33

1045.18

FQ

ITRACE

74
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o -

X1

1043.
GR

1159.2

SR
1176.

GR
1206.

GR

11
30100
86

35
78

.62
8z
30200
9q

1

84

91
8

17
86

.67
30300
98

.95
88

.96
80

.08
84

13
94
30400
100

.38
90
80.5

.02
90
0.11
30500
102

.41
92

g
a2

55
9‘\

63
100
3055
o
186

92
90

49
84

S6
94
30600
104

07
94

21
84

98
88

89
99

23
1000

1043.86
1131.41
1180.15
1211.61

20
1200

1042.01
1165
1214.37
0.11

22

10090
1041 .47

1159.8

1019.01
1092.43

1188.49

24
1000

1055.4

1166.64

1180.31

1213.94

1044.95

1060.39

1057.74

92

0.04
i1£90.1¢
100

102

1152.92

30

100

5

1107.5

1194.7

1232.92

1173.6
1010.12

1060.23

1167

1186

1221.13

w

YIS
o

0
™

-
[
[\S)

1224.64

103.46
101¢6.58

1053.5

1173.26

167.8
1617.34

1169.08

1194.99

54.83
1049.03
1159.92

1200.7
1241 .49

103.91
10622.14

1072.76
1173.3
1193.16

1228.87

88

101.28
€8

78

82

92

101.26

82

80

90

100
94

84

86

96

114.82

54.83

94

84

100

102.26
98

88

84

94

104

i)

1020.54
1097.44

1180.25

1060.39
1168.1

1198.14

1024.92
1057.76

1183.33

1025.9%
1079.26

1174.85

1035.12
1107.92

1173.6
1200.16

1236.37

80

890

82

68

98

34

34

98

82.2

¥sl
~

96

86

86

96

2H6V 1429



Analysis versicr

ONS
x1 30700 24 1241.6% 1243.65 112.063 8z.7%
GR 104 1600 102 1030.81 ico 58
103¢6.8
SR 94 1108.9 g2 1142.11 90 1184.61 &8
1235.48
GR 54 1241.66 83 1242 83 1243.5 84
1248.77
GR 88 €3 90 12%8.55 52 1263.43 G4
1273.23
GR a8 1278.13 100 1283.:4 162 1288.246 104
X1 30800 29 1172.1% 1184.8 128.54 9z.12 101.14
GR 112 1000 110 1005.69 108 1011.38 106
1624.82
GR 102 1033.05 100 1042.45 58 1052.33 96
1067.11
GR 96 1072.7¢6 94 1093.35¢6 92 111€.42 90
1172.19
GR 85.5 1175 85.5 1175 85.5 1183 68
1192.02
GR 92 1168.69 94 1204 .4€ 96 1210.17 100
1228.54
GR 104 1237.04 1G6 1245.51 110 1261.93 112
X1 309090 32 1182.38 1184.25 103.95 106.48 101.35
GR 116 1000 114 1005.82 112 1011.72 110
1023.35
GR 106 1028.89 104 1032.82 102 1051.2 100
1073.09
GR 96 1089.61 94 1112.76 92 1135.86 90
1182.38
GR 86 1182.9 BE 1183.8 88 1184.25 90
1192.85
GRr 94 1197.23 96 1200.86 98 1204.3 100
1224.08
GR 104 1233713 106 1242.33 108 1253.15 110
1277.36
GR 114 1254.09 116 1305.65
NC 0.1 C.3
X1 30950 24 1162.08 1182.83 50 50 5C
X2
15
X3 0
GR 110 100C 108 1017.1 106 1025.82 104
1042.93
GR 100 1051.7 98 1069.77 96 1089.78 94
1162.08
GR 90 1166.93 88 1171.78 88 1174.96 90
1182.83
GR 94 1187.04 96 1191.6 98 1134.52 100
1213.23
GR 104 1222.26 106 1230.67 108 1242.3 110
X1 31000 25 1165.79 1170.96 89.62 96.96 95.84
GR 110 1000 108 1007.65 106 1015.31 104
1042.61
GR 100 1057.29 98 1074.49 96 1095.15 94
1161.69
GR S0 1166.79 89 1167.3 89 1170.4 30
1170.96
GR 92 1174.24 94 1177.76 96 1181.23 98
1189.25
GR 102 1205.06 104 1220.52 106 1239.16 108
1279.73
NC 0.14 0.14 0.052
X1 31100 24 1176.26 1179.06 99.68 122.89 105.22
GR 112 1000 110 1008.31 108 1016.63 106
1041.71
GR 102 1054.38 100 1079.47 98 1111.65 96
1169.32
GR 92 1176.26 89.5 1176.7 89.5 1178.6 92
1186.93
GR 96 1201.58 98 1227.03 100 1255.68 102
1311.53

1017.

1059.

139

77

1157.2

1184.8

1017.

1062.

1176.

1188.

24

72

56

1214.4

1264.

1034.

1111.

1178.

1203.

1253.

1032.

1115.

1170.

1184

1028.

1141.

1179.

1291.

97

92
21

03

27

55

92

29

66

96

.76

56

75

06

03

v
o

86

Va3
m

96
88
90

102

108

88
32
102

112

102

90
100

110

104
94
94

104
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3 varsSi IGS =
T
T A/3D/72002
GER 106 1331.11 148 13:223.74 110 1371028 112
S5 0.09 G.co 0.035
xi 31200 14 1:30 1176 3. iic. 31 10434
GR 108 1000 126 1612.71 104 1225.38 102
1074.81
GR 7.4 1130 £ 1131 36 1169 97 .4
1175
G& a8 1173.87 120 1178.78 10z 1183.89 104
1225.45
GR 168 1314.4
HC G.11 0.11 0.035
X1 31300 23 1214 1216 88.0% 102.34 99.82
GR 120 1900 18 1015.03 lis 1028.02 114
1349.02
GR 110 1058.87 108 1090.01 106 1106.54 104
1162.48
GR 100.3 1214 99.97 1214 89.97 1216 100.3
1269.76 -
GR 104 1280.24 105 1290.48 108 1300.86 110
1331.91
GK 114 1346.4 ilé 1357.85 118 1369.¢€8
X1 31400 32 1238 1240 53.08 128.43 90.18
GR 124 10090 122 iolz2 120 1025.58 118
1046.5¢
GR - 116 1054.53 112 1079.31 112 1095.44 112
1116.82
GR 108 1138.32 106 1160.07 104 1176.68 102
1238
GR 101.56 1238 1C1.5¢ 1240 101.9 1240 102
1278.22
GR 102 1286.86 124 1330.87 100 1312.66 108
332.69
GR 112 1343.76 114 1354.31 116 1365.29 118
1331.38
GR 122 1408%.65 124 1422.62
NC 0.3 0.1 ¢.032
Al 31500 2e 1226.24 245.78 67.€3 130.11 98.64
GR 124 1000 122 211.51 120 1020.02 118
1030.23
GR 118 1050.86 il8 075.12 114 1091.34 112
1126.99
GR 108 1149.48 106 1166.37 104 1186.48 104
1226.24
323 102 1227 162 1245 104 1245.78 106
1249.08
GR 110 1254.8 112 1260.62 114 1266.43 116
1278912
GPR. 120 1283.87 1z2 1289.6 174 1295.1
{1 31600 30 1160.13 1182.13 110.26 88.09 130.04
GR 1330 1050 128 1006.34 126 1014.36 124
1036.3¢
GR 120 1048.12 118 1059.21 116 1070.3 114
1107.12
GR 110 1123.23 108 1153.28 106 1156.56 104
li61l
GR 162.5 1181.2¢6 104 1182.13 106 1185.51 108
1204.18
GR 112 1226.33 114 1240.53 11¢ 1243.91 118
1268.72
GR 122 1277.47 124 1283.71 126 12230 128
1302.6
X1 31700 30 1157.01 1176.9 109.22 72.2 102.16
GR 134 1000 132 1005.19 130 1012.97 128
1036.82
GR 124 1046.94 122 1056.78 120 1068.46 118
1099.69
GR 114 1120.91 112 1143.75 110 1153.22 108
1157.8
Gk 106 1176 108 1176.9 110 1190.31 112
1244.8

t

-
953
[¥el
[W]
S
aa

1057.52

117¢

1208.23

1039.49

1125.1

1038.79

1068.47

1025.61

10€8.2

1160.13

1259.29

129¢.29

1020.19

1084.03

1157.01

1224.95

116
110
101.9
102

110

110
104
108

1is

126
116
106

114
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B¢ versic
2202
aR 116 1260.33 113 i272.09 il 1282.29 122
1330
IR 126 1308.02 128 1315.0. 1390 132Z2.53 132
1537.45
X1 31800 28 i182.48 1196.29 1le. 70 51.89 116.7
GR 13¢ 1060 134 1009.25 132 .013.37 130
1641.74
GR 126 1054.0C1 124 1066.37 122 1¢78.75 120
1116.8
GR 116 11405.83 114 1168.04 112 1i82.48 110
1185.3
GR 112 119¢6.59% 114 1212.12 lie 1236.26 118
1275.61
GR 122 1291.51 124 1306.94 125 1317.89 128
1339.0¢
GR 132 1349.61 134 1358.12 i3e 1367
X1 31900 28 1214.75 1230.2 136.468 64.44 122.36
GR 138 1000 136 10i6.6 134 1035.29 132
1067.96
GR 128 1082.15 126 1100.7% 124 1120.73 122
1152.49
GR 118 1195.57 116 1209.72 114 1214.75 112
1229.7 .
GR 114 1230.2 116 1248.88 118 1263.42 120
1289.33
GR 124 1305 126 1317.32 128 1228.69 130
1352.3
GR 134 13€65.514 136 137§.22 138 1393.06
¥1 320600 26 1258.05 1279.71 107.6 109.11 114.38
GR 138 1000 136 1026.78 134 1059.3 132
1119.9
GR 128 1128.25 126 1147.12 124 1166.74 122
1220.11 -
GR 118 1248.9% 1i6 1258.05 114.2 1259 114.2
1274.71
GR 118 1278.98 120 i286.79 122 12%9.32 124
1315.47
GR 128 1322.58 130 1329.58 132 1336.49 134
1349.54
GR 138 1357 .41
X1 320590 23 1189.82 1207.¢61 51.49 1.5 51.18
X3 0
GR 140 1000 138 1021.24 136 1032.95 134
1057.06
GR 130 1069.95 128 1084.31 i26 1100.92 124
1136.1
GR 120 1156.75 i18 1189.82 1186 1135.97 115
1204.51
GR 116 1705 26 1R 1207. €1 122 120%.82 122
1233.4
GR 126 1244 .94 128 1254.13 130 1263.17
STATUS: Analyzing profile i.
Contraction Coefficient (CCHV) 0.100
Expansion Coefficient {(CEHV) 0.300

STRATUS:

STATUS:

Analyvzing zross-section reach 20001.000.

{3265) Divided flow.

ro

1291.8

1329.95

1030.48

1095.5¢

1183.2

o
[}
[
w
=}
[

1053.99

1135.96

1215.5

1276.48

1340.086

1092 .14

1194.43

1273.75

1308.48

1342.9

118
132

122

1i5
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Left
Cverbkank
Manning
XNL
Energy Left
Gradient Overbank
Length
SLCPE XLOBL
fr/fe) (ft)
Cummul- Left
ative Overbank
Volume Area
VOL ALO3
(acre-ft} (sq fr!
Total Left
Flow Overbank
Flow
Q QLOB
{cfs) (cfs)
Flow Left
Travel Overbank
Time Velocity
TIME VLO8
{hirs) {ft/s}
302C1.000 0.090
0.053062 4]
.00 0
898 0
0.00 0.00

Pight

Overbank

n Manning
XHCH KNR
Channel Eight
Length Overbank
Lenigth
XLCY ¥LOBR
(fe) {ft
Channel Right
Area Qverbank
Area
ACH AROB
(sq try isg ft)
Cnannel Right
rlow Overbank
Flow
QCH QRO3
(cfs) {cfs)
Right
Ovarbank
Velocity Velocity
VCH VROB
(fr/s) (ft/s)
¢.105 0.000¢
0 o]
333 J
298 9
- 2.62 0.00

Bridge
Dazk

Area
CORAR

{sq It}
Computed
W. S.

Top Width
TOPWD
ift)

Manning n
WTN

Syl

. <o
O Ok O

Leic R
Bank B
Eilevation Eie
LTBNK RTBNK
{fr MSL} (fr 4SL)
Left Right
W. S W. S.
Station Station
SSTA ENDST
fr) (fc)
Cummul . Minimum
Surface C. S.
Area Elevation
TwWA ELMIN
(acres) {ft MSLj
71.50 0.00
C.1il 0.00
72.00 72.00
1106.48 1753.2¢
c.0 70.00

STATUS: Analyzing cross-section reacn 39002.000.

WARNING:

(3302} Ceonveyance change

Other
Energy
Loss
OLCSS
(fr)

Number of
Crit Dpth
Trials

Trials
ICONT

is outside of acceptable range.

Upstream to Downstream Conveyance Ratio (KRATIO)

o
<3
w

WSELK
OLOSS
ITRIAL
IDC
ICONT

30002.000 0.000 5.105 0.00ue 1.18 75.18 .00
[ 3 1 126G i1 75.24 0.06 3.63
44 0 0.CC 76.00 76.00
198 G 39%.1 1055.1¢6 1454.30
.G 0.02 3.000 i.3 74.00
Cunansion Coefficione (COUYY
Expangicn Coefficient (T
STATUS: Analyzing cross-section reach 30100.000.
WARNING: (2302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO)
SECNO XNL ANCH ZNE CEPTH CWSEL CRIWS
SLOPE XLOBL XLCH XLOBR EG HV HL
VOL ALOB ACH AROB CORAR LTBNK RTBNK
Q CLOB QTH QROB TOPWD SSTA ENDST
TIME V0B VCH VROB WTH TWA ELMIN
30100.200 0.110 0.10% 0.1140 1.68 78.68 0.00
0.038036 167 155 194 78.89 .20 3.60
2.33 1 244 [ 0.40 78.00 78.00
698 1 888 8 184.7 1046.27 1230.94
0.03 1.28 3.63 1.29 0.C22 2.2 77.00
000.

STATUS: Analyzing cross~section reach 30200.

WARNING:

(3302)

Conveyance change is outside of acceptable range.
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S
FRO T TITLE FOUR
PROJECT NUMBEIR @ 95-33-01 g 072002
Upstream to Downstream Conveyance Ratic (KEATIO) 1.72
30200.000 0.110 0.105 G.110 2.8%5 8(.85 2.00 0.80
0.3012351 83 101 106 £5.93 G.13 z.oe 0.01
2.39 Q 317 1 0.Ca 2C.00 B0 . 0T 3
833 0 85< 0 134.0C 1042.63 1176.7C a
0.G4 0.84 2.e8 0.85 0.000 2.8 78.C0 0
STATUS: Analyzing cross-section reach 30306.000.
30300.030 0.110 0.105 0.110 3.56 32.56 0.00 0.00
0.024504 86 101 101 2.77 G.z1 1.76 0.02
3.63 G 244 4] 0.00 82.00 82.00 3
898 0 897 6] 116.6 1059.13 1175.78 a
d.05 0.85 3.68 0.87 0.C00 2.9 79.00 0
STATUS: Analyzing cross-section reach 30400.0005.
30400.C00 0.11¢ 0.105 0.1:10 4.44 84.94 0.00 0.00
0.022937 90 100 103 85.14 0.20 2.37 0.00
4.21 0 250 2 3.00 84.00 84.00 3
896 1 894 2 122.2 1655.77 1177.98 0
0.05 1.15 3.57 i.21 0.000 3.2 80.50 0
STATUS: Analyzing cross-section reach 30500.000.
STATUS: (3301) The velocity head diffezrence for current and previous
cross-sections exceeded the allowable specified by HVINS.
WARNING: (7185) Critical depth has been crossed, therefore critical
depth has been assumed for the current cross-section.
WARNING: (3720} Critical depth has been assumed.
30506.000 0.110 0.040 Q.110 4.56 86.56 86.56 ¢.Co
0.011194 99 - 114 157 87.58 1.02 1.75 0.25
4.7 112 71 9 0.00 84.00 84.00 3
898 213 668 i6 105.7 1071.0C3 1176.71 8
0.06 1.89 9.35 1.78 0.060 3.5 82.00 0
Contraction Coefficient (CCHV} 0.100
Expansion Coefficient {CEHV} 0.300
STATUS: Analyzing cross-section reach 30550.000.
WARNING: (7185) Critical depth has been crossed, therefore critical
depth has been assumed for the current cross-section.
WARNING: (3720) Critical depth has been assumed.
30550.000 0.110 0.040 d.1:0 5.09 87.29 87.29 0.00
©.014953 54 54 54 88.47 1.18 0.71 0.05
4.97 21 4 2 0.00 86.090 86.00 2
898 26 868 2 72.5 1126.06 1198.58 g
.06 1.23 8.87 1.19 0.000 3.6 82.20 0
STATUS: Analyzing cross-section reach 30600.000.
WARNING: (7185) Critical depth has been crossed, therefore critical
depth hes been assumed for the current cross-section.
WARNING: {3720} Critical depth has been assumed.
30600.000 0.110 0.040 0.110 65.87 88.87 88.87 0.00
0.011776 114 102 103 90.02 1.15 1.39 0.00
5.37 131 47 20 0.00 84.00 84.00 3
838 319 522 56 90.1 1092.66 1182.78 11
0.06 Z2.44 11.07 2.75 0.000 3.8 82.00 0
STATUS: Analyzing cross-section reach 30700.000.
30700.000 0.110 0.040 0.110 7.67 90.67 0.00 0.00
0.015711 112 93 91 91.43 0.75 1.37 0.04
5.87 138 16 54 0.00 84.00 84.00 4
898 457 210 230 90.6 1169.64 1260.20 0
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30956.000
¢.017939
6.30

828

0.0:

Ccntraction Coefficient

Expansion

STATUS:

STATUS:

3ot 12,79 a 4.0
Analyzing Tross-s«  ‘on reach 30800.000
{3301} The velo r nead difference for current
cross-secticns eded tne allowab.2 specified
.110 0.040 0.1190 €.03 Q1.5
i28 101 Sz 22.9°% 1.33
63 73 22 ¢.00 88.00
123 725 49 72.2 1125.06
1.93 10.24 2.17 0.000 4.2

: Analyzing cross-section rsach 30900.000.

{3301} The velocity head difference for current
cross-sections exceeded the allowable specified
0.110 0.040 0.11 7.90 93.90
103 101 106 94.30 J.41
166 12 37 ¢.0C 88.00
609 13: 153 33.0 1113.99
3.66 3.78 4.08 0.000 4.4
(CCHV)
Coefficient (CEHV)

Analyzing cross-sectiosn reach 20950.000.

{3301} The velocity head difference for current
ross-sactions exceeded the allowable specifie

30550.00¢C 0.11¢C 0.040 0.110 5.96
U.010838 50 50 50 95.26
7.00 49 g6 9 0.00
398 68 824 3 74.9
0.08 1.39 9.54 1.32 0.000
FLOW DISTRIBUTION
Cress-Section Number (SECNCH
al Discharge (cfs, Qi
Computed Water Surface Elevaticn (ft MSL, CWSEL)
1112.0 1162.1 1182.8 1187 .0
= 7. g91.8 G.o
4¢.1 8¢ 4 4.1
1.339 9.54 1.30
= 0.98 4.17 0.927

STATUS:

WARNING:

WARNING:

31000.000
0.014804
7.36

898

0.08

STATUS:

STATUS:

31100.000
0.015481
7.96

898

0.09

Analyzing cross-section reach 31000.000.

(7185} Critical depth has besn crossed,
depth has been assumed for the curren:

(3720 Critical deprth has been assumed.
0.110 0.040 0.110 €.50 95.50
89 95 36 96.64 1.13
149 26 25 0.00 30.00
462 349 86 80.1 1100, 23
3.09 13.13 2.38 0.000 4.7

Analyzing cross-section reach 3110C.000.

therefc
Cross-section.

{3301) The velocity head difference for current

cress-sections exceeded the allowable specified
0.140 0.952 0.140 8.5% 98.05
99 125 122 98.33 0.28
150 22 111 0.00 92.00
408 178 310 116.9 1110.86
2.71 7.83 2.80 0.000 4.9
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P
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and previou
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91.41
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88.40
1197.28
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~— 9

version 2300 PAGE

S2002

[v3)
W
<

STFTUS: Rnalyzing cross-secticn reach 31200.000.

STITUS: (3301) The velozity head difference for currant anc previous
cross~-sections exceeded the allowable specif:ied by HVING

3120C.06006 0.09%0 0.035 0.09¢ 2.82 96.82 98.58 0.00
G.002%9¢6: 27 104 119 $3.72 0.50 1.20 0.13
8.40 21 111 5 0.09 97.42 §7.40 5
€98 25 863 7 75.9 1095.93 1175.87 17
0.10 1.214 7.7% 1.53 0.00c0 5.1 96.00 0
STATUS: Analyzing cross-section reach 31300.0C9.
WARNING: {368S5) 20 trials attempted in balancing assumed water surface
elevation (WSEL) and computed water surface elevation (CWSEL).
WARNING: (3693) It is prebable that critical depth has been crossed.
WARNING: {3720} Critical depth has been assumed.
31300.000 0.110 0.0635 0.110 2.91 102.88 102.88 0.0¢C
0.042939 88 9 102 103.53 0.66 1.73 .02
8.33 96 5 94 0.00 100.30 100.30 20
B93 398 92 406 128.2 1146.11 1274.35 B
0.10 4.15 15.99 4.29 0.000 5.4 99.97 0
STATUS: Analyzing cross-section reach 31400.000.
STATUS: (3301) The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINS.
WARNING: (3302) Conveyance change 1s outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 2.40
31400.000 0.110 — 0.035 0.110 3.37 105.03 0.00 0.00
0.C08685 53 S0 128 105.17 0.14 1.59 0.05
9.40 167 6 175 0.00 101.50 101.90 q
898 106 51 440 138.9 1168.06 130%.99 0
0.11 2.42 7.47 2.51 0.000 5.6 101.56 o]
STATUS: Analyzing cross-section reach 31500.000.
STATUS: (3301) The velocity head diiference for current and previous
cross-sections exceeded the allowable specified by HVINS.
WARNING: (3302} Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 0.62
31500.606 0.100 G.052 0.100 3.48 105.68 105.68 0.00
0.022897 67 98 130 106.70 1.02 1.27 0.27
9.95 7a 70 o 0.0¢ 104.5C 164.00 [
893 239 657 1 75.1 1171.20 12 90 g
0.11 3.00 9.32 1.35 0.000 5.9 102.00 0
STATUS: Analyzing cross~section reach 31600.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIQ) 1.58
31606.000 0.100 0.052 0.100 5.10 107.60 0.00 0.00
0.009162 110 130 3=} 108.4%6 0.66 1.74 0.02
10.35 11 110 12 0.00 104.00 104.00 2
838 25 847 25 36.1 1153.34 1190.00 0
0.12 2.21 7.64 2.07 0.000 6.0 102.50 o]

STATUS: Analyzing cross-section reach 31700.000.

STATUS: (3301) The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINS.

WARNING: (3685) 20 trials attempted in balancing assumed water surface
elevation (WSEL) and computed water surface elevation (CWSEL).
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WARNINC:
WARNING:

STATUS: Analyzing

=y

<
(= e

B (o Oy

[ %]
[V

that critical deptn has

Crlcical depth has been arssumed
0.C52 0.100 4.23
162 72 ii1.7%8
8z 18 0.90
643 42 42.12
10.24 2.50 0.Co0

cross-section reach 31800.9000.

23 0.90
.39 Q.20
.00 20
.30 i4
.00 8]

WARNING: (3685) 20 trials attempted in balancing assumed water surface
elevation (WSEL) and computed water surface elevation (CWSEL).
WARNING: (26%3) It is probable that <ritical depth has been crossed.
WARNING: (3720} Critical depth has been assumed.
318C0.006 0.100 0.052 G.100 4.99 114.92 114.¢3 0.00
$.018840 118 110 1 116.22 1.22 2.20 0.03
10.90 25 63 36 0.00 112.30 112.00 2
898 100 €90 106 63.5 1154.55 1224.08 11
0.12 2.84 10.01 2.90 0.0%0 6.2 110.C0 0
STATUS: Analyzing cross-section reach 31900.000.
31900.000 0.10C 0.052 0.1C0 5.08 117.08 116.84 0.00
0.016473 136 122 64 118.2¢6 1.18 2.04 0.00
i1.2¢4 14 77 43 G.00 114.00 114.60C 4
838 36 136 125 54.%6 1202.39 1256.72 8
0.13 2.4%8 9.54 z.21 0.000 6.3 112.C0 ¢}
STATUS: Analyzing cross-section reach 32000.000.
32020.900 0.105 T 0.052 0.10G 4.71 112.91 113.91 0.020
0.02075 107 114 109 120.47 1.5% 2.09 ¢
11.5¢% 23 76 9 ¢.00 116.C0 115.00 4
aae 63 8C7 27 6.1 1235.82 1282.54 11
0.13 2.74 10.51 2.7 0.000 6.5 114.20
STATUS: Analyzing cross-section reach 32050.C0C
WARNING: (71§ Critical depth has been crossed, therefore critical
depth has been assumed for the current cross-section.
WARNING: {2720) Critical depth has been assumed.
22050.000 0.100 0.052 0.1ic0 5.45 120.45 120.45 0.Co
G.018213 51 51 51 12i.71 1.26 0.¢29 0.02
11.7¢C 48 79 3 G.00C 118.00 118,00 2
a9e 123 767 7 51.2 13122.14 1213.34 11
0.13 2.52 3.70 1.83 0.000 6.5 115.00

An asterisk

{(*)

ncte 1s present

to the left of the cross-section number indicates a special

the SUMMARY CF WARNING AND STATUS MESSAGES section.

n

%]

8]
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139.62
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82.

82.
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@
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Elevation
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00

00

00
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00

.00
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€98.
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o
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.00

23

71.

78.

80.

45.

88.

90.

91.

94.

95.

96.

98.

99.

103.

105.

106.

108.

111.

61

89

93

2.77

14

47

02

43

30

26

64

33

72

53

17

70

46

76

53¢.

-
~)
w

380.

245,

229

149.

117

94.%

179.

108.

148.

89.

499.

91.

)
]
-

04

.37

53

.76

L11

o
()

83

98

014

€1

.97

.63

2H6V1438

N

.01

.63

w

¥}
)
o

11.07

10.24

13.13

15.%9

10.24



EICS1On
/3372002

* 31200.000 116.7¢ ] .08 112.03 835.17 114,20 124.32
i41.21 55.44

31385.0C0 122.3¢ c 5.0 112.00 B38.17 117.08 1.6.84
134.890 69.33

229120.00¢C 114.38 0 .00 114.2C 238,17 il13.31 i1g.9:
169.91 62.34
* 32050.000 51.1¢% 0. .00 115.00 898.17 120.45 120.45
12:.958 66.55
SUMMARY PRINTOUT TABLE 150 R SERSONS
———————————————————————————— ERSHED 3 POST-DEVELOPMENT

33-01

Cross- Discharge Computed W.S. Elev W.5. Elev W.S. Elev Water Channel

Section Flow W. S. Diff per Diff per Diff per Surtace Beach

Number Elevaticn FProfile Secticn Know/Comp Top Width Length

{cfs) (ft MSL} (ft) {ft) {fe) (fr) (e

SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH

30001.000 898.17 71 0.C2 ¢.00 G.c0 445.06 .00
* 300C2.000 898.17 75. 0.00 3.€8 0.09 359.14 129.11
* 30100.00¢C 898.17 78. 0.00 3.52 G.o0 184.67 145.41
* 30200.000 899.17 80. 0.42 2.17 0.60 134.04 101.38

30300.000 898.17 82. 0.cc 1.70 G.CC 116.60 101.26

3C400.0006 898.17 84. G.09 2.38 c.e0 1z2.21 100.00
¢ 303506.9000 B98.17° 86. .02 1.61 .09 105.68 114.82
* 30550.00C0 898.17 87. .02 0.74 0.00 72.52 54.83
* 30600.000 898.17 88. 0.¢0 1.58 0.00 an.12 102.2¢

30702.000 898.17 Q0 0.00 1.81 0.00 90.56 ¢3.75

308¢4.000 89g.17 91.58 0.00 0.3¢ 0.00 12.22 101.14

309900.000 898.17 93 0.00 2.32 0.00 83.02 101.35

30950.000 895.17 a3 .00 2.27 0.05 74.83 50.00
£ 31C20.000 geg.1? 95 G.G0 1.54 3.090 80.12 95.84

21109.200 898.17 98. 0.00 2.55 0.060 116.87 105.22

2120G.000 898.17 a8 . c.ocC ¢.37 0.00 75.94 1C4.345
* 31300.000 898.17 102 0.26 4.06 9.00 128.24 99.82
* 31400.000 898.17 105. 0.00 2.16 0.00 138.92 ¢0.18
* 31500.00C §98.17 105. ¢ 0.00 2.65 .00 75.70 ag.64
* 31500.000 898.17 107. 0.¢o 1.92 0.00 36.06 130.04
* 31700.200 898.17 120. 0.00 2.€3 G.o0 42.35 102.16
« 3180G.000 898.17 114. 0.00 5.7¢ 0.00 69.53 110.70

31900.000 898.17 117. 0.0 2.09 G.00 54.62 122.36

3200C.000 898.17 118. 0.00 1.83 0.00 46.72 114.38
* 32050.000 BeB.17 120.45 0.00 1.53 0.00 61.20 51.18

188.40 1G.01
164.7% 9.34
207.56 10.51
182.13 9.70
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Section

Section

Section

Section

Section

Section

Section

Section

30600,
30600,
31000,
31000,
313oc¢,
31300,

313006,

elevation.

Section

Section

Section

Section

Section

Section

31400,
31500,
31600,
31700,
31700,

31700,

elevation.

Secrion

Section

Section

31800,

31800,

31800,

2levation.

Section

Section

25 Warning and

32050,

32050,

END OF OUTPUT

profile
profiie
profile
profile
profile
profile

profile

profile
proEile
profile
profile
profile

profile

profile
profile

profile

orofile

profile

conveyance change cutslide acceptable
conveyance change outside accepuable
conveyance change cutside acceptable
critical depth assum=d.

minimum specific energy.

critical depth assumed.

minimum specific energy.

critical depth assumed.

minimum specific energy.

critical depth assumed.

minimum specific enerqgy.

critical depth assumed.

probable minimum specific energy.

20 trials attempted to balance water

conveyance change outside acceptable
corniveyance change cutside acceptable
conveyance change outside acceptable
critical depth assumed.

probable minimum specific energy.

20 trials attempted to balance water

critical depth assumed.
probable minimum specific energy.

20 trials attempted to balance water

critical depth assuamed.

minimum specific energy.

status message{s) generated

surface

range.

range.

range.

surface

surface
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ZUtolAD  HI(-2 Analysis version

PRO:

PRO

Tl

T3
T4
T4

NC
X1
GR
109
GR
176
GR

X1

Copyright @ 2020 BOSS Internaticnal
All Rights Reserved

Versicn : 2000

GEAM CORIGIN

BOSS RMS for AutoCAD is a complex program which reguires engineering
aypertise to use correctly. BOSS International assumes absolutely no
responsibility for the correct use of this program. All results obtained
should be carefully examined by an experienced professional engineer to
determins if they are reasonable and accurate.

Although BOSS International has endeavored to make BOSS RMS for AutoCAD
error free, the program is not and cannot be certified as infallible.
Therefore, BOSS International makes no warra: , either implicit or
explicit, as to the correct performance or accuracy cf this software.

In no event shall BOSS International be liable to anyone for special,
collateral, incidental, or consequential damages in connection with or
arising out of purchase or use of this software. Thesole and exclusive
liability to BOSS International, regardless of the form of action, shall
not exceed the purchase price of this software.

JECT DESCRIPTION

PROJECT TITLE : FOUR SEASONS
FROJECT NUMBER : 99-33-01
DESCRIPTION : WATERSHED 2 POST-DEVELOPMENT 3/ (¢ niD
ENGINEER : ROBERT BUTLER
DATE OF RUN :9/21/2002
TIME OF RUN : 1:17 pm
99-33-01
FOUR SEASONS
WATERSHED 3 POST-DEVELOPMENT
STARTING ELEVATION AT DOWNSTREAM CROSS SECTION 30001 OBTAINED FROM
POWELLS CREEK WATERSHED STUDY
PARAMETERS
ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL
2 484 .37 71.5
NPROF IPLCT PREVS XSECV XSECH FN ALLDC IBW CHNIM
-1 -1 -6
0.11 0.11 0.105 0.1 0.3
30001 14 1096.27 1766.59
80 1000 78 1020.49 76 1040.98 74 1061.
6.27
70 1137.1 12 1350.49 72 1427.39 70 1713,
6.59
74 1802.14 76 1831.84 8 1844.68 80 1855.
30002 10 1045.18 1473.9 172.88 110.26 129.11

EQ

ITRACE

72

1H6V 1441



BOSS RidS for RutclAD
PRCJECT TITLE

PRGJECT HUMBER : 39-33-01

GR 82 1509 8c 1014.64 78 102%.74 ie
1069.61

GR 74 1425.9 76 1473.¢ 73 14392.18 528
131B.16

NC 0.11 0.11 0.10% C.3

X1 30100 14 1650.08 167.6 194.65 145.41
GR 88 1C0% 86 84 RO - Db 52
1038.95

CK 78 1050.08 17 1065 77 1170 78
1266.62

GR 82 1311.7 84 1351.39 g6 1383.82 88
X1 30200 29 1044.65 1174.08 89.33 10¢.59 101.38
GR 94 1000 92 1006.87 30 1013.71 88
10z27.1

GR 84 1033.61 82 103%8.7 8& 1044.95 78
1136.91

GR 78 1164.85 78 1168.04 80 1174.08 82
1188.77

GR 86 1205.18 88 1222.74 30 1237.84 92
12€68.67

X1 30300 23 1060.39 1174.08 86.77 101 101.26
GR 98 1000 96 1008.43 94 1017.04 92
1034.95

GR 88 1043.86 86 1051.89 84 1C56.07 82
1105.96

GR 80 1131.41 80 1158.57 79 1163 80
1174.08

GR 84 1180.16 86 1186.03 g3 1182.17 90
1204.19

GR 94 1211.61 96 1218.44 98 1224.64

X1 30400 20 1057.7¢6 1173.26 90.12 103.45 100
GR 100 1000 98 1008.38 96 1016.58 94
1033.38

GR 90 1042.01 88 1049.58 86 1053.5 84
1153

GR 80.5 1165 82 1169.01 84 1173.26 86
1201.02

GR 90 1214.37 92 1225.39 94 1237.63 96
1270

NC 0.11 0.11 0.04

X1 30500 22 115C.19 1169.98 99.46 107.83 114.82
GR 102 1000 100 1008.1i2 98 1017.34 96
1034.41

GR 92 1041.47 90 1045.6 88 1049.66 86
1150.19

GR 82 1159.8 82 1164.1 84 1169.08 56
1181.55

GR 90 11686.44 92 1191.46 94 1194 GR o
1211.63

GR 100 1219.74 102 1227.79

NC 0.11 0.11 0.04 0.1 9.3

X1 30550 20 1156.93 1167.04 54.83 54.83 54.83
X3 0

GR 100 1019.01 98 1027.82 96 1049.03 94
1078.92

GR 90 1092.43 88 1107.5 86 1137.47 84
1159.49

GR |2 1164.49 84 1167.04 8¢ 1173.53 88
1187.06

GR 92 1195.47 94 1203.81 96 1212.13 98
1229.23

X1 30600 21 1135.22 1184.77 48.177 48.77 48.75
X3 0

GR 104 1600 102 i010.16 100 ©1022.26 98
1048.27

GR 94 1061.56 90 1083.22 88 1107.41 86
1167.78

GR 84 1177.62 86 1184.77 88 1190.46 90
1204.64

s
(=]
S
n

-
wn

<
o~

1320.

1097.

1180.

1252

=
[2s)

51

14

25

c
.S

1026

1060.

39

1168.1

1198.

1024

1057.

1183.

1254.

1156.

1179.

1220.

14

.92

76

39

84

A

93

44

63

86

.82

5.22

.61

80

86

84

94

90

92

82

88

98

94

84

[
(]

84

82
90

100

86
96

84

92
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version 2050

Q27,5002

GR a4 1212.19 as FRCR 53 1225.4¢2 1G4
1235.9

SR 104 1245.93

HC 0.11 0.11 0.04 0.1 o3

s 1.3 5.5 3 365 < 222
B4.6

X1 30900 29 110823 1143.8 300 326 390
RC 1 315.84 108.58

X2 2 112

X3 0

GE 123 1020 ile 1205.53 116 1011.6 114
1023.46

GR 110 1029.13 108 1034.54 106 1040.47 104
1063.15

GR 100 1674.23 98 1081.35 96 1086.39 94
1100.23

GR 90 1107.71 90 1134.24 92 1143.8 94
1164.15

GR 98 1173.68 100 1183.22 102 1192.75 104
1211.3

GR 108 1221.62 110 1231.42 112 124C.19 114
N 0.3 0.5

QT 1 789.64

X1 30950 27 1095.55 1138.46 49.9 49.67 47.26
X3 0

GR 114 10090 112 1010.52 110 1014.84 108
1030.87

SR 106 1039.69 104 1048.22 102 1056.74 100
1€76.86

GR 96 1087.76 94 1085.55 92 1103.75 91
1126.22

GR 92 1129.22 94 1138.46 96 1147.32 98
1165.43

GR 102 1174.728 104 1233.09 106 1191.89 108
1210.87

GR 112 1219.28 114 1228.09

NC 0.11 0.11 0.04 0.1 c.3

X1 31000 1 1089.1 1115.13 39.24 44.12 41.93
X3 0

GR 1190 1600 108 1007.685 106 1015.31 104
1042.61

GR 100 1057.29 98 107:.39 96 1080.7 94
1098.31

GR 92 1108.92 94 1115.13 96 1122.13 9e
1136.314

GR 102 1142.95 104 1150.45 106 1157.47 108
1172.07

GR 112 1179.07

NC 9.14 0.14 0.052

%1 31100 18 1111.65 11€66.51 99.58 122.89 105.22
X3 0

GR 112 1000 110 1008.31 108 1016.63 106
1041.71

GR 102 1054.38 100 1079.47 98 1111.65 96
1158.1

GR 98 1166.51 100 1176.25 102 1186.36 104
1206.68

GR 108 1217.€9 110 1228.33 112 1238.06

NC 0.09 0.09 0.235

X1 31200 16 1130 117C 97.21 110.31 104.34
GR 108 1000 106 1012.71 104 1029.36 102
1074.81

GR 97.4 1130 96 1131 96 1169 97.4
1170

GR 98 1173.87 100 1178.78 102 1183.89 104
1225.45

GR 168 1314.4

NC 0.11 0.11 0.935

X1 31300 23 1214 1216 88.05 102.34 99.82

%]

-

1153,

w
o

85

1202.8

1017,

1065.

1106.

1156.

1201.

103z.

1141

1196.

1057.

12

23

94
29

98

.56

.75

47

52

1170

1208.

23

[t
SIS

‘J_
(ST
L)

0
L]

106

108
98
91

100

96

106
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AurOTAD  KHEC-2 Analysis version
£ FOUR SEASONS
ER 99-33-01
GR 120 1000 118 1615.C3
1045 22
GR 110 1058.87 108 10235.01
1162.43
ca 160.3 1214 29.97 1214
1269.78
GR 104 1289.24 1086 129¢.48
1331.91
GR 114 1346.4 116 1357.85
X1 31400 32 1238 1240
GR 124 100C 22 1012
1046.56
G 114 1054.53 112 1079.31
1116.92
GR 108 1138.32 106 1160.07
1238
GR 101.56 1228 101.56 1240
1z278.22
GR 102 1286.86 104 1300.87
1332.69
GR 112 1343.76 114 1354.31
1391.38
GR 122 1409.65 124 1422.62
NC 0.1 0.1 0.352
X1 31500 28 1226.24 1245.78
GR 124 1000 122 1011.51
1030.23
GR 118 1050.86 116 1075.13
1126.99
G 108 1149.48 106 1168.37
1226.24
GR 102 1227 102 1245
1249.08
GR 110 125478 112 1260.62
1278.12
GR 120 1283.87 122 1289.6
X1 31600 30 1160.13 1182.13
GR 130 1000 128 1006.34
1036.94
GR 120 1048.12 118 1059.21
1107.12
GR 110 1129.23 108 1153.28
1161
GR 102.5 1181.26 104 1182.13
1204.18
GR 112 1226.33 114 1237.04
1260.52
GR 122 1269.01 124 1278.61
1302.6
X1 31700 30 1157.01 1176.9
GR 134 1000 132 1006.13
1036.82
GR 124 1046.914 122 1056.78
1099.69
GR 114 1120.91 112 1143.75
1157.8
GR 106 1176 108 1176.9
1244.8
GR 116 1254.43 118 1262.18
1289.43
GR 126 1298.28 128 1306.24
1337.45
X1 31800 27 1094.77 1108.88
GR 136 1000 134 1007.01
1027.78
GR 126 1034.84 124 1042.38
1064.58
GR 114 1080.84 112 1094.77
1108.88
GR 114 1124.41 116 1148.55
1203.8

200

-
=
o

53.08
120

67.63
120

114

104

110.26
126

116

109.22
130

120

110

110

120

130

118.76

132

122

110

118

1312.865

1365.29%

130.11
1020.02

1091. 34

1186.48

1245.78

1266.43

1295.1

88.09
1014.36

1070.3

1156.56

1185.51

1243.95

1286.63

72.2

1012.97

1068.46

1153.02

1190.31

1271.81

51.89
1013.67

1051.77

1085.49

1169.21

9B.64
118

112

104

106

130.04
124

114

104

108

118

102.16

110.7
130

120

110

120

da

1030.

1107.

1203.

1247.

1272.

1025.

79

17

.64

14

4

17

i1

23

61

1088.2

1160.

1191.

1252.

1293.

1084

1157

1224

1280.

1329.

1020.

1064

1108.

1187

13

13

25

83

.19

.03

.01

.95

62

95

73

.58

19

.9

118
110
104
108

118

130

115.2
112

122
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> Analysis

NS

version

1237.

1069.
GR

1142.
GR

Contraction CoeffitCient

Expansion Coefficient

124 1212.22 126
<1
134 1270.62 136
31902 19 1353.77
132 10920 L3¢
56
116 104¢ .8 1i4
22
116 1087 .87 118
02
128 s1.22 128
32000 15 1128.8
128 1000 126
86
118 1119.74 116
46
118 1149.73 120
22
128 1193.33
32056 23 1189.82
140 1000 138
.06
130 1069.95 128
120 1156.75 118
.51
116 1205.26 118
126 1244.34 128

STATUS: Analyzing prcfile 1.

{CCHV)

{CEHY)

1207.
1021.

1084

1207.

1254

.06

.66

.46
.87

61
24

.31

€1

.13

124

114.2

122

5:.43
136

126

3TATUS: Analyzing cross-section r=ach 30001.000.

STATUS: (3265)

Crcss Left
Section Overnani
Number Manning
SECNC KHL
Energy Left
Gradient QOverbank

Length
SLOPE XuoeLl
(fr/fr) (ft)
Cummul~ Left
ative Querbank
Volume Aresa
VoL ALOB
{acre-ft} (sq ft})
Total Left
Flow Overbank

Fiow
Q QLOB
{cfs} {cfs}
Flow Left
Travel Overbank
Time Velocity
TIME v1%.0oB
(hrs} (ft/s})

Divided

Channel
Manning
n

XNCH

Channel
Length

Channel
Area

ACH

Channel
Mean
Velocity
VCH
(ft/s:

flow.

Right
Querbank
Manning
XNR

Right
Overbank
Length
XLOBR
(fe)
Right
Gverbank
Area
AROB

(sqg fti
Right
Cverbank
Flow
QrOB
(cfs)
Pight
Overbank
Velocity
VROB
(ft/s)

Energy

Water
Surface
Elevation
CWsStL

(ft MSL)

Weighted

Gradient Velocity
Elevation Head

HY

Bank
Elevation
LTBNK

(fr MSL)

Computed Left

W. S. W. S.
Top Width Station
TOPWD SSTA
(fe) (fr)
Length Cummul.

Weighted Surface
Manning n Area

WTN

TWA
{acres

109.
1037.

1129,

51.
1032.

1100.
1195.
1209.

1263.

Critica
W. S.
Elevati
CRIWS
{ft MSL

.52

.16

.88

11
49

75

.07

18
95

92

37

83

17

1

on

)

Energy
Loss

Elevati
RTBNK
{ft MSL

on

)

0.100C

0.300

Known

wW. 3.
Elevation
WSELK

(ft MSL)

Other
Energy
Loss
OLOSS
(fr)

Number of
Balance
Trials
ITRIAL

Minimum
C. s.
Elevati
ELMIN
(ft MSL

on

)

Number of
Crit Dpth
Trials
ibc

Number of
Other
Trials
ICONT

1037.56

1053.72

1127.63

1183.1

1065.18

1144.5

1173.21

1043.68

1115.85

1196.72

1225.58

[
o
N

132
122
115

124
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BOSS RMS for AutoCAL HEC-2 Analysis version 2020
PRLJECT TITLE ¢ s 1
PRUGECT NUMSER 9/271/2G02
30001.0C0 0.020 3.10% 5.C0L 1.50 71.5¢C 0.900C 711,50
G.015432 v} 0 Q 71.53 0.03 0.c0C 0.90¢
C.00 0 333 2 c.00 T80 7z.00 9]
464 Q 1584 0 443.1 1105.48 1753.26 0
.09 0.00 T .45 0.00 0.000 g.0 70.60 J
STATUS: Analvzing cross-section reach 30002.000.
WARNING: (3302) Conveyance change is outside of acceptasle range.
Upstream to Downstream Convey::ce Ratio (KRATIO) 0.59
300C2.000 0.000 0.105 0.000 0.62 T3.862 0.00 9.00
0.044163 172 129 110 74.69 0.07 3.15 0.01
0.83 0 228 0 .00 76.00 76.00 9
484 0 484 C 378.8 1062.02 1440.81 0
0.02 0.00 2.12 0.00 G.000 1.2 74.00 0
Contraction Coefficient (CCHV) 0.100
Expansion Coefficient (CEHV) 0.300
STATUS: Analyzing cross-section reach 30100.000.
WARNING: (3302) Conveyance change is outside of acceptable- range.
Upstream to Downstream Conveyance Ratio (KRATIO) 1.58
30100.000 0.110 0.105 0.110 1.49 78.49 0.00 0.00
0.017772 167 145 194 78.57 0.08 3.87 0.00
1.58 0 212 3 0.00 72.00 78.00 5
484 0 481 2 178.3 1047.3%6 1225.63 Q
0.03 0.70 2.26 0.70 0.c00¢ 2.2 77.00 0
STATUS: Analyzing cross-section reach 30200.000.
30200.000 0.110 0.105 0.110 2.08 80.08 0.00 0.00
0.013972 89 101 106 80.16 0.08 1.59 0.00
2.07 Q 209 0 0.00 80.00 80.00 4
484 0 484 0 129.6 1044.74 1174.32 0
0.05 0.02 2.31 0.02 0.000 2.5 78.00 0
STATUS: Analyzing cross-section reach 30300.000.
30300.000 0.000 0.105 0.000 2.87 81.87 0.00 0.00
0.024255% 86 101 101 82.00 0.13 1.83 0.01
2.51 0 167 0 0.00 82.00 82.00 2
484 0 481 0 110.6 1063.08 1173.73 0
0.06 0.00 2.89 0.00 0.000 2.8 79.00 0
STATUS: Analyzing cross-section reach 30400.000.
3IN400 . 00N 0.110 0.10% €.118 .76 54.29 U.0v V.00
0.023247 100 103 84.38 0.12 2.37 0.00
2.90 0 172 0 3.00 84.00 84.00 4
484 0 484 0 117.4 1057.21 1174.57 0
0.07 0.02 2.81 0.52 0.000 3.1 80.50 0
STATUS: Analyzing cross-section reach 30500.000.
STATUS: (3301) The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINS.
30500.000 0.110 0.040 0.110 3.59 85.59 85.53 0.00
0.011964 99 114 107 8£.45 Q.86 1.835 Q.22
3.26 44 53 3 0.00 84.00 84.00 6
184 56 422 4 79.9 1093.76 1173.67 9
0.07 1.27 7.94 1.22 0.000 3.3 82.00 0
Contraction Coefficient (CCHV) 0.100
0.300

Expansion Coefficient {CEHV)

STATUS: Analyzing cross-section reach 30550.000.
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WARNING: (36%3) 1t is probable that critical dzpth has been crossed.
WARNING: (23720) Criticzl depth has been zssumed.
30550.009 0.110 0.040 0.110 4.61 86.51 3€.61 0.00
0.012363 54 54 54 87.79 1.19 0.65 0.10
3.38 34 41 10 .00 84.00 84 .00 20
484 €3 398 20 47.0 1128.37 1175.32 11
0.07 1.92 9.€60 1.91 0.000 3.4 32.00 o]
STATUS: Analvzing cross-section reach 30600.000.
STRTUS: ({3381) The velocity hesad difference for current and previous
cross~sections exceeded the allowaple specified by HVINS.
WARNING: (3302: Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 2.85
30600.000 0.110 0.040 0.110 3.92 87.92 0.00 0.00
0.001484 48 48 48 88.06 0.14 0.16 0.10
3.53 25 154 5 0.00 86.00 86.00 2
484 12 468 2 8L.6 1108.57 11590.22 0
0.08 0.50 3.04 Q.49 0.009 3.5 84.00 O
Contraction Coefficient (CCHV) 0.100
Expansion Coefficient (CEHV) 0.300
STATUS: Special culvert analysis b2ing performed.
CULVERT DESCRIPTION
Number cf Identical Culverts (CUNO) 1
Culvert Mannings n (CUNV) ¢.013
Culvert Entrance Loss Coefficient (ENTLC}) 0.500
Pipe Culvert Diameter {ft, RISE) 5.00
Culvert Length (ft, CULVLN) 222.00
Culvert Opening Upstream Invert (ft MSL, EZLCHU} 89.50
Culvert Opening Downstream Invert {ft MSL, ELCHD) 84.60
Roadway Length ({ft, RODLEN) 365.00
Roadway Weir Flow Discharge Coefficient (COFQ) 3.00
Chart # 1 - concrete pipe culvert, no beveled ring entrance
Scale # 2 - groove end entrance with headwall
WBRNING: (5140) Normal depth exceeds culvert height.
WARNING: {5130} Inlet control energy grade line elevation 110.91 fr MSL
too large if inlet controls. ’
WARNING: (5135) Qutlet control energy grade line elevation 101.99 ft MSL may be

too large if cutlet controls.

STATUS: Analyzing cross-section reach 30900.000.

SPECIAL CULVERT INLET CONTROL RESULTS

Energy Grade Line Elevation for Inlet Control

Energy Grade Line Elevation for Outlet Control

(ft MSL,

EGIC)

(ft MSL, EGOC)

110.91

101.99
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version 2300

oravious Computed Water Surface Ztrevation (f£f MSL, PCOW3E) 87 %2
Top of koadway Elevation (ftv M5L, ELTRD) 112.00
WARNING: (3302} Conveyance change i1s outside of acceptable range.
Upstrzam o Downstream Conveyance Ratio (KRATIO; 22.13
CULVERT AHALYSIS RESULTS
Inlet Concrol Energy Grade Line Elevation (ft MSL, ESIC) 120.91
Qutlet Control Energy Grade Line Elevation {ft MSL, EGOC) 131.99
Water Surface Drop Tnrough Culvert (fc, HY) 22.86
Total Weir fFlow (cfs, QWEIR) 0.
Total Culvert Flow (cfs, QCULV) 484
Mean Channel Velocity (fps, VCH) 0.44
Culvert Opening Area (sq ft, ACULV) 19.6
Top of Roadway Elevation {ft MSL, ELTRD) 112.00
Roadway Weir Length (ft, WEIRLN) 0.0
30900.000 0.110 0.040 0.110 18.58 108.58 0.00 0.00
0.000003 300 300 300 103.58 0.00 22.8¢% 0.00
11.05 532 752 674 0.G0 92.00 92.G0 0
484 55 351 76 191.5 1032.97 1224.46 0
0.31 0.10 C.44 0.11 0.000 1.4 90.00 0
Contraction CoefficCient (CCHV) 0.300
Expansion Coefficient ({CEHV} 0.500
STATUS: Analyzing cross-section reach 30930.000.
30950.000 0.110 0.040 0.110 17.58 108.58 0.00 0.00
0.000012 49 47 49 108.59 0.01 0.00 0.00
13.11 503 716 474 0.00 94.00 94.00 2
189 101 591 96 187.2 1016.77 1204.01 0
0.33 0.20 0.83 0.20 0.00G 1.6 91.00 0
Contraction Coefficient {CCHV} 0.100
Expansion Coefficient (CEHV) 0.300
STATUS: Analyzing croess-section reach 31000.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio {KRATIO) 0.67
31000.600 0.110 0.040 0.110 16.57 108.57 0.00 0.00
0.000027 39 41 44 108.59 0.01 0.00 0.00
14.59 599 416 374 0.00 94.00 94.00 0
189 177 498 113 161.3 1005.44 1166.70 0
0.35 0.30 1.20 0.30 0.000 4.8 92.00 0
STATUS: Analyzing cross~section reach 31100.000.
31100.000 0.146 0.052 0.140 12.58 108.58 0.00 0.00
0.600035 39 105 122 108.59 0.01 0.00 0.00
18.21 635 651 280 0.00 98.00 98.00 9]
89 155 571 62 206.5 1014.24 1220.75 0
0.39 0.24 0.68 0.22 0.000 5.2 96.00 o}
STATUS: Analyzing cross-section reach 31200.000.
STATUS: (3280} For cross-section 31200.00, ends have been extended
vertically 0.59 feet in order to calculate the hydraulic

cross-section properties.
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G/ZT 2062

WARMING:

31200 000
J016
22.27

739
0.43

STATUS:

WARNING:

31300.0C0
0.0C0184
25.64

789

0.47

STATUS:

31450.000
0.003361
27.79

789

0.590

STATUS:

WARNING:

3i500.000
0.00125¢
29.23

789

0.51

STATUS:

WARNING:

21€00.9000
03.003595
3G.03

89

0.52

STATUS :

STATUS:

WARNING:

WARNING:

WARNING:

31700.000
0.026222
30.33

789

0.52

{2302} Convevance

Upstream

S
<
o

03 da D
~ oy W

[N

(o]

fnalyzing cross-secti

0.

]
OO L

P

o
O
=N e

changa

on reach 31300.

§7.40
100C.G0
5.9

0C0.

{3302) Conveyance change is outside of acceptable range.

Upstream to Downstream Conveyance Ratio

0.110
88
687
422
0.62

0.035
939

17

34
2.00

0.110
162
513
332

0.65

8.62
108.62
.00
224.5
0.000

Analyzing cross-section reach 31400.

0.110
53
477
380
0.80

0.035
90

14

34
2.44

0.110
128
447
374

0.84

7.05S
108.62
0.00
193.6
0.000

1C8.59
0.01
100.30
1080.84
5.4

000.

1¢8.€1
0.01
101.90
1131.391
6.2

Analyzing cross-section reach 31500.000.

(KRATIO)

0.
101.
1325.
101.

.00

90
50
56

(o]

<

{3302) Conveyance change is outside of acceptable range.

Upstream to Downstream Conveyance Ratio (XKRATIO}

0.100
7
280
370
1.32

0.

w
S e o
N 100 (O
B =) 0N

0.100
130

8

5
Q.70

6.61
108.790
0.09

Analyzing cross-section reach 21600,

108.61
0.10
104.00
1142 .67
7.2

0.

0.0

104.
1250.
102.

{3302) Conveyance change 1s outside of acceptable range.

Upstream to Down

0.052
1390

0.100
es

22

34
1.53

tream Conveyance Ratio

6.13
109.0%
0.00
49.5
0.00¢

Analyzing cross-section reach 31700.

108.63
0.42
104.00
1145.7¢6

000.

(KRATIO)

(3301) The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINS.

{3685) 20 trials attempted in balancing assumed water surface
and computed water surface elevation

elevation

(W3EL)

{CWSEL) .

(3693) It is probable that critical depth has been crossed.

(2720) Critical depth has been assumed.

0.100
109

3

6
2.09

0.052
102
74
758
10.23

0.10¢
72

10

24
2.24

3.81
111.37
0.00
35.¢
0.000

109.81
1.56
108.00
1153.40

7.%

STATUS: Analyzing cross-section reach 31800.000.

WARNING:

109.
0.
108.
1189.
106.

81
78
090
C4
00

0.
0.

{3685) 20 trials attempted in balancing assumed water surface
and computed water surface elevation

elevation

(WSEL)

(CWSEL} .

(]

< D
[
(S

e
o

oD ow

o

O Q
[sn )

o oo

(o=l SEWN]

N OO

00
34

14
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version 2100

WRRNING:

31800.000
0.013175
3G6.57

789

0.52

STATUS:

31900.000
0.015353
30.88

789

0.53

STATUS:

3200C.000
0.020889
31.16

739

0.53

STATUS:

WARNING:

WARNING:

32050.000
0.0189¢7
31.29

789

0.53

SPECIAL NOTE

An asterisk

{37201 Critical depth has been assumed.
G.10G 2.052 0.100 4.72 114.72 114.72 G
118 110 51 115.232 1.29 2.38 0
27 €5 29 0.00 112.60 112.00
74 653 a1 62.0 1671.07 1133.1:2
2.69 9.72 2.74 0.000 7.6 110.3C
Analyeing cross-section reach 31900.000.
0.100 0.052 0.100 4.87 116.87 G.63 9
136 122 64 117.93 1.00 1.59 0.
11 7 37 0.00 114.00 114.00
A 662 99 51.2 104z2.81 1094.04
2.31 B.95% 2.66 0.000 7.7 112.00
Analyzing cross-section reach 32000.000.
0.100 0.052 0.100 4.41 118.¢1 118.55 0
107 114 109 120.67 1.46 2.02 0
i7 71 7 0.00 116.00 116.00
45 724 19 41.3 1110.86 1152.13
2.61 10.09 2.59 0.000 7.8 114.20
Bnalyzing cross-section reach 32050.000.
(7185) Critical depth has been crossed, therefore critical
depth has been assumed for the current crgss-section.
(3720) Critical depth has been assumed.
0.100 0.052 0.100 5.15 120.15 120.15 0
51 51 51 121.39 1.24 1.02 a.
38 73 2 0.00 118.00 118.00
85 699 4 55.9 1155.17 1211.03
2.24 9.46 1.78 0.000 7.8 115.00

(*}

note is present in the SUMMARY OF WARNING AND STATUS MESSAGES secticn.

SUMMARY PRINTOUT TRBLE 150

FOUR SEASONS
WATERSHED 3 POST-DEVELOPMENT

99-33-01

Cross- Channel Top of Max. Low
Cross- index Q

Section Reach Roadway Cherd
Section (0.01 =

Number Length Elevation
Area Convey.)

(ft) (ft MSL) (ft MSL)

{sq ft}

SECHNO XLCH ELTRD ELLC
AREA 01K

30001.G50 0.00 0.00 0.00
333.80 3B.99
* 30002.000 129.11 0.00 0.00
228.28 23.0%
* 30100.000 145.41 0.00 0.00
216.90 36.33

30200.000 101.38 0.00 0.00
209.87 40.98

Minimum

S.

Elevation Elevation
(fr MSL)

ELMIN

70.00

74.00

77.00

78.00

Discharge Computed

Flow

(cfs)

Q

484.

484

184

484.

.37

.37

W. S.

(fr MSL

CWSEL

Elevation

}

Crit:

W. S.

Eieva

O

Qe O

.00

(SRS

(=]

.00

e
DN

to the left of the cross-section number indicates a special

cal

tion

(ft MSL}

CRIWS

71.

74

8.

80

50

.62

49

.08

Energy

Gradient

Elevation Slope

.69

57

(ft MSL)
EG
71.
74
78.
8C.

16

Energy Channel

Gradient Mean Flow
Velocity
+ 10,000 (ft/s)
10K*S VCH

154.
441.
177.

139.
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a.00

0.00

109.81

114.72

<

LUu

118.55

120.15

Channel
Reach
Length
ft)
XLCH

129.11
145.41

101.38

303200.08¢ 101,26 5.60 0.00 72,00 4i84.27 21.87
167.33 31.10

30400.000 120.00 2.00 3.00 8G.30 184 .37 84.26
172.80 31.7°

30500.000 1 32 0.00 G.0C 82,00 184.37 B5.53
101.80 44 2€

3G550.000 54.83 .02 0.00 82.00 464.327 86.61
86.48 44.10
* 30000.000 48.7% 0.00 0.00 84.00 484.37 87.92
185.10 125.7%
* 30902.00D 300.00 112.00 0.00 40.00 789.64 108.58
1993.80 2782.52

30950.000 47.28 0.0G0 0.00C 91.00 789.64 108.58
1664 .40 22383.0%
* 31000.000 41.93 0.00 0.00 92.00 789.64 108.57
1389.451 1531.86

31180.000 105.22 0.00 0.00 96.0C0 789.64 108.58
1567.72 1333.05
*+ 31200.000C 104.34 0.00 0.00 36.00 789.64 108.59
1882.80 1948.05
* 31300.000 99.82 Q.03 0.30 92,97 789.64 10B.59
1218.09 582.51

31400.000 90.1¢ 0.00 0.00 101.56 789.864 108.61
33G.66 415.53
* 31500.900 98.64 0.00 .00 102.00 799.64 108.61
416.78 222.60
* 31600.000 130.04 0.00 0.00 i02.50 789.64 - 108.63
176.76 131.7¢
+ 31700.000 102.16 0.C0 g.co 106.00 78%.64 109.81
88.37 4876
* 318006.000 110.70 0.00 0.C6 110.00 789.64 114.72
122.58 57.02

31900.000 122.36 0.00 0.00 112.00 739 64 11€.97
121,40 €1.72

32000.000 114.238 0.00 0.00 114.20 789.64 118.61
56.84 54.63
* 32050.000 51.50 0.00 0.00 115.00 789.64 120.15
114.82 57.34
SUMMARY PRINTOUT TABLE 150 FQUR SEASONS
———————————————————————————— WATERSHED 3 POST-DEVELOPMENT

99-33-01

Cress- Discharge Computed W.S. Elev W.S. Elev W.S. Elev Water

Section Elow W. S. Diff per Diff per Diff per Surface

Number Elevation Profile Section Know/Comp Top Width

(cfs) (ft MSL) {te) (fr) (ft)

SECHNQ Q CWSEL DIEWSP DIFWSX DIFKWS TOPWID

30001.000 484 .37 71.5G 0.00 0.00 0.00 445.06
* 30002.000 484 .37 74.62 0.00 3.12 0.00 378.78
* 30100.000 484.37 78.49 0.00 3.87 Q.00 178.27

30200.000 484.37 80.08 0.00 1.59 0.0¢ 129.58

34.38

86.45

88.056

108.59

108.60

108.62

108.70

109.05

111.37

115.92

121.39

242.59 2.89
232.47 2.81
119.04 7.94
120,63 9.60
14.494 3.04
0.43 0.44
6.12 0.83
0.27 1.20
0.35 0.88
Q.16 Q.91
1.84 2.00
3.61 2.34
12.58 3.24
35.95 5.42
262.22 1¢.23
191.75 9.72
153.53 8.95
20B.89 10.09
189.67 9.46
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BOSS EKMS for AutoCAD HEC-Z Anszlysis
Nz

PROJECT TITLE

FOUR SEAS

o

PROJECT NUMBER 95-33-01

30300.000 4564.37 31.87 G.00 1.8d ¢.00 110.64 10:

30400.000 484.37 84.2¢ .00 2.38 0.G0 117.36 120

30500.000 484.37 85.52 0.060 1,33 0.00 76.91 114
* 30550.000 484.3% 86.¢2 0.02 1.02 0.39 46.95 584
* 30600.0C0 484.37 87.392 0.G0 1.31 0.0 81.65 48.
* 30900.000 789.64 106.58 0.00 20.66 0.00 191.49 300.

30950.000 789.64 108.58 0.00 0.00 » 0.00 187.24 17.
* 31000.000 789.64 108.57 0.00 0.03 0.00 161.26 41.

31100.000 789.64 108.58 0.00 0.01 J.00 206.52 10¢s.
* 31200.000 789.64 108.59 0.C0 0.00 0.00 314.4C 104.
* 31300.000 789.64 108.59 0.00 0.00 0.00 224.54 99

31400.000 789.64 108.61 0.00 0.02 0.00 193.58 32
* 31500.000 789.64 108.61 0.00 0.00 0.00 108.14 98
* 31600.000 789.64 108.63 0.00 0.02 G.00 49.46 120
* 31700.000 789.64 109.81 0.00 1.19 0.00 35.64 102
* 31800.000 789.64 114.72 0.00 4.91 0.00 62.05 110

31900.000 789.64 116.87 0.00 2.15 0.00 51.23 122.

32009.000 789.64A 118.61 0.00 1.75 0.00 41.28 114.
* 32050.000 789.64 120.15 0.00 1.54 0.00 55.86 51.
SUMMARY OF WARNING AND STATUS MESSAGES

Section 30002, profile 1, conveyance change outside acceptable range.

Section 30100, profile 1, conveyance change outside acceptable range.

Section 30550, profile 1, critical depth assumed.

Section 30550, profile 1, probable minimum specific energy.

Secrion 30550, profile 1, 20 trials attempted to balance water surface

elevation.

Section 30600, profile 1. conveyance change outside 2cceptzble range

Section 30900, profile 1, conveyance change outside acceptable range

Section 31000, profile 1, conveyance change outside acceptable range

Section 31200, profile 1, conveyance change outside acceptable range

Section 31300, profile 1, conveyance change outside acceptable range

Section 31500, profile 1, conveyance change outside acceptable range.

Section 31600, profile 1, conveyance change outside acceptable range.

Section 31700, profile 1, critical depth assumed.

Section 31700, profile 1, probable minimum specific energy.

Section 31700, profile 1, 20 trials attempted to balance water surface

elevation.

Section 31800, profile 1, critical depth assumed.

Section 31800, profile 1, probable minimum specific energy.

.04

.16

.70

36

50
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BO3S RiverCAD HEC-2 Analysis version 4.0 i
SRC ECT TITLE : FOUR SQEASCNS IN HIST. VA. - FLCODEFLAIN S )
PRCuECT NUMBER : 39-13-01 c/6e/2000

Copyright (C) 1999 BOSS Internatilional
411 Rights Reserved

Version : 4.0
Serial Number : 10120

Licensed to BOSS International

PROGRAM ORIGIN

BOSS RiverCAD HEC-2 Analysis is an enhanced version of the U.S.

Army Corps of Engineers Hydrologic Engineering Center HEC-2 program

for water-surface profile computations. Program based upon the September
1990 version, updated on August 1991, _

JISCLAIMER -

BOSS RiverCAD is a complex program which requires engineering

expertise to use correctly. BOSS International assumes absolutely no
responsibility for the correct use cf this program. All results obtained
should be carefully examined by an experienced professional engineer to
determine if they are reasonable and accurate.

Although BOSS International has endeavored to make BOSS RiverCAD
error free, the program is not and cannot be certified as infallible.
Therefore, BOSS International makes no warranty, either implicit or
explicit, as to the correct periformance or accuracy of this software.

In no event shall BOSS International be liable to anyone for special,
collateral, incidental, or consequential damages in connection with or
arising out of purchase or use of this software. Thesole and exclusive
liability to BOSS International, regardless of the form of action, shall
not exceed the purchase price of this software.

PROJECT DESCRIPTION

PROJECT TITLE : FOUR SEASONS IN HIST. VvVA. - FLOODPLAIN S
PROJECT NUMBER : 99-33-01
DESCRIPTION : WATERSHED 4 POST-DEVELOPMENT
ENGINEER : TIM EVERLY
DATE OF RUN : 5/09/2000
TIME OF RUN : 9:37 am
2116‘71454
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3055 RiverCAD HEC-2 Analysis version 4.0
RQUECT TITLE FOGUR SEASCHNS I HIST. YA, - FLOOD IN 3
PROJECT NUWMEER 99-33-41 5/09/2000
Ti 99-33-01
T2 FCUR SEASONS IN HIST. YA. - FLOODPLAIN STUDY
T3 WATERSHED 4 POST-DEVELJOPMENT
T4 FLOW REDUCTION AT CROS3 SECTICN 40100 TO ACCOUNT FOR RUNOFF FROM
T4 WATERSHED 1
T4 DAM CRGSS SECTION MODELED AT 43100
JOB PARAMETERS
Jl1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q
-10 2 $05.31
J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW
-1 -1 -6
STATUS: Analyzing profile 1.
Contraction Coefficient (CCHV) 0.100
(CEHV) 0.300

Expansion Coefficient

STATUS:

Analyzing cross-section reach 40001.000.



BOSS RiverCAD HEC-2 Anzlysis version 4.0 - PAGE
PROJECT TITLE : FOUR SBEASONS IN HIST. va. - FLOCDPLAIN S
_ PROJECT NUMBZR : 3$9-33-01 5/09/200
Cross Lezrt Channel Right Flow Water Critical Known
Section Overbank Manning Overbank Depth Surface W. 8. W. S.
Number Manning n Manning Elevation Elevation Elevatio
SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK
(ft) (ft MSL) (ft MSL) (ft MSL)
Energy Left Channel Right Energy Weighted Friction Other
Gradient Overbank Length Overbank Gradient Velocity Energy Energy
Length Length Elevation Head Loss Loss
SLOPE XLORBL XLCH XLOBR EG HV HL OLOSS
(fr/ft) (fr) (ft) (ft) (ft MsSL) (ft) (ft) (ft)
Cummul - Left Channel Right Bridge Left Right Number of
ative Overbank Area Overbank Deck Bank Bank Balance
Volume Area Area Area Elevation Elevation Trials
VOL ALOB ACH AROB CORAR LTBNK RTBNK ITRIAL
(acre-ft) (sqg ft) (sq ft) (sq ft) (sq ft) (ft MSL) (ft MSL)
Total Left Channel Right Computed Left Right Number of
Flow Overbank Flow Overbank W. S. W. S. W. S Crit Dptt
Flow Flow Top Width Station Station Trials
)] QLOR T QCH QROB TOPWD SSTA ENDST IDC
‘~fs) (cfs) (cts) (cfs) (fr) (ft) (fr)
LV mmmm s m o e m e s e e e s e m o s s m e s e o m e el — oo e
~tow Left Channel Right Length Cummul . Minimum Number of
Travel Overbank Mean Overbank Weighted Surface C. S. Other
Time Velocity Velocity Velocity Manning n Area Elevation Trials
[IME VLOB VCH VROB WTN TWA ELMIN ICONT
(hrs) (ft/s) (ft/s) (ft/s) (acres) {ft MSL)
10001.000 0.110 0.040 0.110 3.69 92.69 0.00 92.65
0.015784 C O 0 93.27 0.58 0.00 0.00
0.00 27 32 220 0.00 90.00 90.00 0
905 63 317 524 168.1 1018.35 1186.40 0
0.00 2.28 9.77 2.38 0.000 0.0 89.00 0
STATUS: Analyzing cross-section reach 40002.000.
STATUS: (3301) The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINS.
WARNING: (3685) 20 trials attempted in balancing assumed water surface
elevation {(WSEL) and computed water surface elevation (CWSEL) .
WARNING: (3693) It is probable that critical depth has been crossed.
WARNING: (3720) Critical depth has been assumed.

r

2H6V145¢
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J002.000
1.031643
0.53

905

0.00

Left

} Encroachment computation information fo

Encroachment
Right Encroachment Station
Encroachment Methcd (TYPE)

Width or Percent Target

Left Encroachment Elevation
Right Encroschment Elevaticn

XNL
XLOBL
ALOB
QLOB
VLOB
0.000
55
0
0
0.00

XNCH
XLCH
ACH
QCH
VCH

905
13 .44

XNR
XLOBR
AROB
QROB
VROB

Station

(ft, STENCL)
(ft, STENCR)
(ft, ELENCL)
(ft, ELENCR)
DEPTH CWSEL
EG HV
CORAR LTBNK
TOFPWD SSTA
WTN TWA
5.61 95.69
28.50 2.80
0.00 102.00
12.0 1026.22
0.000 0.3

STATUS: Special culvert analysis being performed.

LVERT DESCRIPTION

Number of Identical Culverts
Culvert Mannings n
Culvert Entrance Loss Coefficient

Box Culvert Height

(CUNV)

{ft,

Box Culvert Opening Width

Culvert Length
Culvert Opening Upstream Invert
Culvert Opening Downstream Invert

Roadway Length

(ft,

(ft,

RDLEN)

CULVLN)

(CUNOQ)

RISE)

Roadway Weir Flow Discharge Coefficient (COFQ)

Chart § 8 -

Scale

+
H

box culvert with flared wingwalls,

1 - wingwalls flared 30 to 75 degrees

(ENTLC)
(ftr, SPAN)
(ft MSL, ELCHU)
(ft MSL, ELCHD)

CRIWS
HL

RTBNK
ENDST
ELMIN

95.
2.09
102.¢
1038.
90.

0.00
0.67
20
11

0.015

0.300

6£.00

.90

.08
.00

2.50

no inlet top edge bevel

2H6V1457
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BOSS RiverTAD HEC-2 Anzlysis version 4.0 _ DAGE
EROJECT WITY % : FOUR SEASCHS Iy HIST. va. - FYOODPFLAIN S
PROJECT WULLER : 93-33-01 /05

jection 44900, prefils 1, conveyance change outside aceeptable range.

45700, profile 1, conveyance change ocutside acceptakle range.

Se

9!
ot
'_.‘ -
Q
o

Section 45400, profile 1, conveyance change cutside acceptable range.
Section 45500, profile 1, conveyance change outside acceptable range.

61 Warning and status message (s) generated

eND OF OUTPUT

2H6V 1458



1

4.0 ~ BAGE 2
Va. - FLOQDPLAIN 5

5/09/2

Section 42600, profile 1, minimum specific znergy.
Szction 42800, profile 1, critical depth assumed.
Section 42800, profile 1, minimum specific energy.
Section 42500, profile 1, critical depth assumed.

500, profile 1, minimum specific energy.

9]

Section 4
Section 43050, profile 1, critical depth assumed.
Section 43050, profile 1, probable minimum specific energy.

Section 43050, profile 1, 20 trials attempted to balance water surface
elevation.

Section 43100, profile 1, conveyance change outside acceptable range.
Section 43200, profile 1, conveyance change outside acceptable range.
Section 43300, profile 1, conveyance change outside acceptable range.
Section 43500, profilé 1, conveyance change outside acceptable range.
Section 43600, profile 1, conveyance change outside acceptable range.
Section 43700, profile 1, critical depth assumed.

Section 43700, profile 1, probable minimum specific energy.

Section 43700, profile 1, 20 trials attempted to balance water surface
elevation.

Section 43800, profile 1, conveyance change outside acceptable range.
Section 44000, profile 1, conveyance change outside acceptable range.
Section 44100, profile 1, conveyance change outside acceptable range.
Section 44700, profile 1, conveyance change outside acceptable range.
Section 44800, profile 1, critical depth assumed.

Section 44800, profile 1, probable minimum specific energy.

Section 44800, profile 1, 20 trials attempted to balance water surface
elevation.

Section 44800, profile 1, slope too steep.

2H6V 1459



2 Analiysis vers mn 4.0 PAGE 20
PEQIECT TITLE FOIIR SEASCHNS 1N HMISY. VA, - FLOCDPLAIN S
PROJECT :MUMBER : $9$-33-01 £/05/2000
EER Discharge Computed W.S. Elev W.S. Elev W.S. Elev Water Channel
Section Flow W. S. Diff per Diff per Diff per Surface Reach
Nunbexr Elevation Profilie Section Know/Comp Top Width Length
(cfe) (fr HMSL) (fc) (ft) (ft) (fe) {(fr)
SECNO Q CWEEL DIFWSP DIFWSX DIFKWS TOPWID XLCH
44500.000 437.00 179.56 0.00 2.33 0.00 133.65 144 .2
44600.6G00 437.00 181.30 0.00 1.74 .00 78.81 102.6
44700.000 437.00 182.42 0.00 1.13 0.0D 126.79 116.3
44800.000 437.00 183.78 0.00 1.35 0.00 89.74 92.4
44900.000 437.0¢0C 186.47 0.00 2.69 0.00 160.04 105.0
45000.000 437.00 187.%9 0.00 1.53 0.00 87.32 106.89
45100.000 437 .00 190.79 0.00 2.80 - 0.00 76 .88 103.9
45200.000 437.00 192.73 0.00 1.594 0.00 78.21 108.2
45300.000 437.06 194.61 0.00 1.89 0.00 95.06 83.5
4t 1.000 437 .00 197.30 0.00 2.69 0.00 62.58 109.7
45.,050.000 437.G0 200.20 0.00 2.90 0.00 64.75 115.3
15600.000 437.00 201.65 0.00 1.45 0.00 72.55 163.5
MARY OF WARNING AND STATUS MESSAGES
Section 40002, profile 1, critical depth assumed.
Section 40002, profile 1, probable minimum specific energy.
Section 40002, profile 1, 20 trials attempted to balance water surface
elevation.
Section 40003, profile 1, conveyance change outside acceptable range.
Section 40004, profile 1, conveyance change outside acceptable range.
Section 40100, profile 1, conveyance change outside acceptable range.
Section 40200, profile 1, conveyance change outside acceptable range.
Section 40300, profile 1, conveyance change outside acceptable range.
2ZH6V 1460
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SDEFLATIT S
5/08/° ’
Crosg il schardge mputed Elev W.5. Blasv W.5. Flev Wster Channesl
Section ow S. per Diff per Diff per Susface Reach
Number Elevation Prcfile Section Know/Comp Top Width Length
cfs) (ft MSL) (£t) (ft) (£¢) (ft)
SECNQ CW3EL DIFWSX DIFKWS TOPWID KALCH
* 42500.000 488.80 143 .19 .00 1.62 0.00 148.23 127.7
* 42600.0060 488.80 145.20 .00 2.01 2.00 140.58 99.8
42700.000 488.80 146.73 .00 1.53 0.060C 128.03 108.3
* 42800.000 488.80 148.51 .00 1.78 0.00 110.33 130.8
* 42900.000 488.80 150.16 .0C 1.66 0.00 133.87 116.9
43000.000 488.80 151.77 .00 1.61 0.00 134.71 108.2
* 43050.000 488.80 153.39 .00 1.62 0.060 114 .45 98.8
* 43100.000 377.9¢6 154 .23 .00 0.83 0.00 110.28 54.3
* 43200.000 377.96 163 .55 .00 5.32 0.00 318.73 1= 7
43201.000 437.00 163.94 .00 0.39 0.00 326.04 35.
* 43300.000 437.0¢0 163.94 .00 0.00 0.00 259.03 76.3
43400.000 437.00 163.85 .00 0.01 0.00 176 .24 133.2
43500.000 427.00 163.96 .00 0.01 0.00 185.40 209.0
* 43600.000 437.00 164 .01 .00 Q.05 0.00 146 .77 96 .4
43700.000 437.00 165.42 .00 1.41 0.00 60.24 153.4
* 43800.000 437.00 168.59 .00 3.17 0.00 108.07 126.6
43300.000 437.00 169.68 .00 1.09 0.00 102.40 124.0
44000.000 437.00 170.96 .00 1.29 0.00 121.31 113.8
* 44100.000 437.00 172.70 .00 1.74 0.00 125.08 117.7
44200.000 437.00 173 .84 .00 1.14 0.00 125.49 101.0
44300.000 437.00 175.31 .00 1.47 0.00 123.42 102.3
44400.000 437.00 177.23 .00 1.92 0.00 105.26 10723
2HO6V1461
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1

085 <iverlAD HEC-2 Analys's ersicn 4.0 - PARGE 2
PROJECT TITLE FOQUR ESEASONS IN BIST. VA. - FLOODPLAIN &
PROJECT KUMBER 38-~33-01 5/053/200
1SS - Discharge Computed W.3. Elev .8. Elev W.S. Elcv Water Crannsg
wection Flow W. S. Diff per Diff per Diff per Surfacs Kiach
Number Elevation Profile Section Know/Comp Top Width Length
(cfs) (ft MSL) (ft) (ft) (ft) (ft) (ft)
SECNO CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH
40300.000 488.80 106.34 0.00 0.09 0.00 138.63 120.
45400.000 488.80 108.00 0.00 1.66 0.00 173.03 107.
40500.000 488.80 109.48 0.00 1.48 0.00 150.29 106.
40600.000 488.80 110.69 0.00 1.20 0.00 110.76 136
40700.000 488.80 112.01 0.00 71.33 0.00 131.60 102.
40800.000 488.80 113.15 0.00 1.13 0.00 118.87 117.
40900.000 488.80 114 .39 0.00 1.24 0.00 118.83 145.
41000.000 488 .80 116.72 0.00 2.33 0.00 148.78 203.
41100.000 488.80 118.96 0.00 2.24 0.00 93.58 96 .
200.000 488.80 121.35 0.00 2.39 0.00 147.04 128.
300.000 4£88.80 122.38 0.00 1.03 0.00 140 .66 116.
431400.000 488.80 123.48 0.00 1.10 0.00 128 .32 156.
41500.000 488.80 126.35 0.00 2.87 0.00 99.97 125.
41600.000 488 .80 128.27 0.00 1.92 0.00 78 .90 190.
41700.000 488.80 130.39 0.00 2.12 0.00 148.30 167.
41800.000 488 .80 131.93 0.00 1.54 0.00 186 .17 145.
41900.000 488 .80 133.59 0.00 1.66 0.00 134 .46 182.
42000.000 488.80 135.25 0.00 1.66 0.00 138.18 218.
42100.000 488 .80 137.45 0.00 2.19 0.00 129.05 99.
42200.000 488.80 139.46 0.00 2.01 0.00 138.21 160.
42300.000 488.80 140.82 0.00 1.36 0.00 128.25 162.
42400.000 488 .80 141.58 0.00 0.76 0.00 147.60 110.



VA. - FLOODPLAIN S

o

":‘
o
i

N
A

51'109// JURA
Cross- Channel Tep of Max. Low Minimum Discharge Computed Critica
Sectior Reach Roadway Thord . S. Flow W. S. . §5.
Nunber Length Elevation Elevation Zlevation Elevation Elevati
(ft) (fr MSL) (£t MSL) (ft MSL) (cfs) (fr MSL) (ft MSL
SECMO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS
* 44800.000 92.46 0.00 .00 182.01 437.00 183.78 183.°
* 44900.000 105.03 0.G0 0.00 182.83 437.00 186.47 0.¢
* 45000.000 106.98 0.00 .00 i84.60 437 .00 187.99 0.¢
45100.000 103.99 0.00 .00 186.30 437.00 1580.79 0.C
45200.000 108.28 6.00 .00 187.80 437.00 192.73 0.¢C
45300.000 93.52 0.00 .00 191.00 437.00 154 .61 0.0
* 45400.000 109.77 - 0.00 .00 193.90 437.00 187.30 0.0
¥ 45500.000 115.38 0.00 .00 196 .50 437.00 200.20 0.0
456060.000 103.58 0.00 3.00 197.70 437.00 201.65 n
SUMMARY PRINTOUT TABLE 150 FOUR SEASONS IN HIST. VA. - FLOODPLAIN S
---------------------------- WATERSHED 4 POST-DEVELOPMENT
99-33-01
Cross- Discharge Computed W.S. Elev W.S. Elev W.S. Elev Water Channel
Section Flow W. S. Diff per Diff per Diff per Surface Reach
Number Elevation Prcfile Section Know/Comp Top Width Length
(cfs) (ft MSL) (ft) (ft) (ft) (fr) (ft)
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XL.CH
40001 .000 905.31 92.69 .00 0.00 0.00 168.05 0.0
~ 40002.000 905.31 95.69 .00 3.00 0.00 12.00 65.8
40003.000 905.31 105.20 .00 9.50 0.00 12.00 479.1
* 40004.000 905.31 106.19 .00 0.99 0.00 257.51 29.4
40100.000 488.80 106.22 .00 0.03 0.00 245.07 80.4
* 40200.000 488.80 106.24 .00 0.03 0.00 199.80 134.5
2ZH6V1463
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B08S RiverCAD HEC-2 Analysis version 4.0 TRCE 26
FROJECT TITLE FOUTR SEASCHNS IN HIST. VA, - FLOODPLAIN S
FROJECT NUMBER $¥3-33-01 5/08/2000
o8s- Channel Top of Max. Low Minimum Digschargye Computed Critigal
section keach Roadway Choxrd C. S. Fiow W. 8. W. S.
Number Length Elevation Elevation Elevation Elievation Elevatio
(ft) (ft MSL) (ftr MSL) (ft MSL) (cfs) (ft MSL) (ft ™SL)
SECNO XLCH ELTRD ELLC ELMIN 0 CWSEL CRIWS
* 42800.000 130.59 0.03 0.00 145.73 488.80 148.51 148.5
* 423900.000 116.896 0.00 0.00 146.73 488.80 15G.16 150.1
43000.000 108.27 0.00 0.00 147.31 488.80 151.77 0.0
* 43050.000 98.88 0.00 0.00 149.33 488.80 153.39 153.3
* 43100.000 54 .35 0.00 0.00 150.33 377.9¢6 154 .23 0.0
* 43200.0060 100.79 161.80 0.00 151.83 377.96 163.55 0.0
43201.000 35.54 0.00 >0.00 152~ 33 437.00 163.94 0.0
* 433C0.000 76 .34 0.00 0.00 153.43 437.00 163.94 0.
43400.000 133.22 0.00 0.00 155.03 437.00 163.95 0.0
* "00.000 209.08 0.00 0.00 158.13 437.00 163.96 0.0
* .._.000.000 96 .45 0.00 0.0¢C 159.63 437.00 164 .01 0.0
* 43700.000 153.40 0.00 0.00 162.33 437.00 165.42 165.4
* 43800.000 126.60 0.00 0.00 165.31 437.00 168.59 0.0
43900.000 124 .00 0.00 .00 166.33 437.00 169.68 0.0
¥ 44000.000 113.83 0.00 0.00 168.13 437.00 170.9¢6 0.0
* 44100.000 117.75 0.00 0.00 169.43 437.00 172.70 0.0
44200.000 101.00 0.00 0.00 170.33 437.00 173 .84 0.0
44300.000 102.38 0.00 0.00 172 .33 437.00 175.31 0.0
44400.000 107.35 0.00 0.00 174 .53 437.00 177.23 0.0
44500.000 144 .23 0.00 0.00 176 .33 437.00 179.56 0.0
44600.000 102.66 0.00 0.00 177.23 437.00 181.30 0.0
44700.000 116.36 0.00 0.00 180.20 437.00 182 .42 0.0

2H6V1464



BOSS Rix EEC 1 .53 TALO
FEOJECT TITLE : FOUR SEALONS IW HIST FLOCDPLAIN & »
PROJzCT NUMBER £9-33-01 5/0% ey
Cross- Channel Top of Max. Low Minimum Discharge Tomputed Tritics
Section Reach Roadway Chord s. Flow W, 5. W. S.
Number Length Elevation Elevation Elevation Elevation Elevati
{ft) (£t MSi) (ft MSL) {(ft MSLj (cfs) (fr ™sL) {ft MsSL
SECNO XIL.CH ELTRD ELLC ELMIN Q CWSEL CRIWS
40600.000 136.61 0.00 0.00 106.99 488.80 110.69 0
40700.000 102.£9 0.C0O 0.00 107.53 488.80 112.01 0.
40800.000 117.74 0.00 0.00 108.73 488.80 113.15 o.:
* 405900.000 145.79 0.00 0.00 110.63 488.80 114 .39 0.1
41000.000 203.13 0.00 0.00 112.17 488.80 116.72 0.(
* 41100.000 96.15 0.00 0.00 115.32 488.80 118.96 0.¢(
* 41200.000 128.14 0.00 0.00 118.13 488.80 121.35 0.¢(
v 41300.000 116.79 0.00 0.00 119.65 488.80 122.38 0.¢
41400.000 156.97 ¢.00 0.00 121 .33 488.80 123.48 R
¥ 41500.000 125.65 0.00 0.00 122.33 488.80 126.35 12673
* 41600.000 190.03 0.00 0.00 124 .33 488.80 128.27 128.2
41700.000 167.20 0.00 0.00 127.30 488.80 130.39 0.0
41800.000 145.14 0.00 0.00 1239.40 488.80 131.93 0.0
* 41900.000 182.87 0.00 0.00 129.50 488.80 133.59 0.0
42000.000 218.34 0.00 0.00 132.20 488.80 135.25 0.0
* 42100.000 99.54 0.00 0.00 134 .33 488.80 137.45 137.4
-~ 42200.000 160.32 0.00 0.00 135.83 488.80 139.46 135.4
42300.000 162.37 0.00 0.00 137.28 488.80 140.82 0.0
* 42400.000 110.63 0.00 0.00 139.13 488.80 141.58 0.0
42500.000 127.74 0.00 0.00 140.63 488.80 143.19 143.1
* 42600.000 98.86 0.00 0.00 142 .33 488.80 145.20 145.2
42700.000 108.33 0.00 0.00 143 .53 488.80 146.73 “}Q
2H6V1465
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533 RiverCAD HEC-2 Auzlysis version 4.0 . BARSE 2¢
FPROJECT TITLE FQUR ESBASOHIS IW HIST. Va. - FLOODPLEIN S
PROJECT NUMBER @ 99-23-01 E32/2000
B XNL XNCH NP DEPTH CWSEIL CRIWS WIRLY )
LGi o XLOBL XLCH XLOBR EG HV HL QLOES
oL ALCOB ACH AROB CORAR LTENK RTBNK ITRIEL
! CLOB QCH QRCR TOPWD SSTA ENDST IoC
'TME VLOB VCH VROB WTH TWEA ELMIIT ICONT
5600.000 0.120 0.040 0.120 3.95 201.65 0.00 5.00
0.013641 118 103 73 201.86 0.21 1.46 0.01
43 .17 120 6 20 0.00 198.20 198.20C 4
437 312 50 73 72.6 1036.33 1108.54 0
0.9¢ 2.60 8.02 2.38 0.000 18.8 197.70 0
PECIAL NOTE
An asterisk (*) to the left of the cross-section number indicates a special

note is present in the SUMMARY OF WARNING AND STATUS MESSAGES section.

FOUR SEASONS IN HIST. VA. - FLOODPLAIN S

WATERSHED 4 POST-DEVELOPMENT

UMMARY PRINTOUT TABLE 150

- 59-33-01

Cross- Channel Top of Max. Low Minimum Discharge Computed Critical
S -“tion Reach Roadway Chord C. S. Flow W. S. W. 5.
1 Yer Length Elevation Elevation Elevation Elevation Elevatio

(ft) (ft MSL) (ft MSL) (ft MSL) (cts) (ft MSL) (ft MSL)
SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS
40C01.000 0.00 0.00 0.00 89.00 905.31 92.695 0.0
40002.000 65.85 0.00 0.00 50.08 905.31 95.69 95.6
40003.000 479.12 130.00 0.00 95.19 905.31 105.20 0.0
40004 .000 29.46 0.00 0.00 95.20 905.31 106.19 0.0
40100.000 80.40 0.00 0.00 96 .50 488.80 106.22 0.0
40200.000 134.51 0.00 0.00 99.00 488.80 106.24 0.0
40300.000 120.40 0.00 0.00 102.80 488.80 106 .34 0.0
40400.000 107.67 0.00 0.00 106.20 488 .80 108.00 107.7
40500.000 106.92 0.00 0.00 106.95 488 .80 109.48 0.0

2H6V 1466



3 _PATE 23
VAL - FLOODPLAIN 3
5/03/° o
SECNC ENL XNCH #NR DEPTH CWSEL CRIWS WSE™ X
SLOPE YLOBL XLCH XLOBR 5G HV HL OLOSS
VOL ALOB ACH AXROB CORAR LTBNK RTBHK ITRIAL
o QLOB OCH QROB TOPWD SSTA ENDST IDC
TIME VLOB VCH VROB WIN THWA ELMIN ICONT
45200.000 0.110 0.050 0.110 4.83 192.73 0.00 0.00
0.01748¢ 122 108 90 183.00 0.28 1.94 0.00
41 .92 39 7 89 0.00 188.30 188.30 3
437 122 66 248 78.2 1057.77 1135.38 0
0.93 3.06 8.42 2.76 0.000 18.1 187.80 0
STATUS: Analyzing cross-section reach 45300.000.
45300.000 0.110 0.050 0.110 3.61 154.61 0.00 0.00
0.0171954 90 93 112 194.78 0.16 1.76 0.01
42 .27 81 5 68 0.00 191.50 1%1.50 2
437 215 39 182 95.1 1021.81 1116.87 0
0.93 _ 2.64 6.79 2.65 0.609 18.3 191.00 0
STATUS: Analyzing cross-section reach 45400.000.
WARNING: (3302) Conveyance change is outside of acceptable range. e
Upstream to Downstream Conveyance Ratio (KRATIO) 0.5
15400.000 0.11¢C 0.050 0.110 3.40 197.30 0.00 0.00
0.052822 85 109 131 157.82 0.52 2.94 0.11
42 .57 59 5 30 0.00 194.490 194.40 3
437 237 61 137 62.6 1021 .86 1084 .44 0
0.%4 3.97 11.42 4.59 0.000 18.5 193.30C 0
STATUS: Analyzing cross-section reach 45500.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIQ) 1.85
<5500.000 0.110 0.050 0.110 3.70 200.20 0.00 0.00
0.015487 110 115 78 200.39 0.19 2.53 0.03
42.83 51 5 82 0.00 197.00 197.00 3
437 152 38 245 64 .8 1021.28 1086 .04 0
0.95 2.99 6.55 2.95 0.000 18.6 196.50 0
STATUS: Analyzing cross-section reach 45600.000.
2H6V1467
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HEC-2 Anazalysis {
SEASONS IN HIST. VA. -

versi

4.0

omi

2ZH6V 1468

JECT TITLE FOUR FLOOLPLAIN S
PROGIECT NUMBER £8-33-01 5/058/2000
Bl ANL XNCH XNR DEPTH CWSEL CRIWS WSE.. ¥ .
B XLORBL X¥LCH XLOBR EG HY HL OLOSS
L ALCE ACH ARCE CORAF LTBNK RTBNK ITRIEL
QLB QCH ORrRCB TOPWD SSTA ENDST ipc
IME VLOB VCH VROB WTN THWA ELMIN ICONT
4800.000 0.000 ¢.110 0.000C 1.77 183.78 183.78 0.00
0.189973 107 92 88 184.24 0.46 1.29 0.12
40.3¢6 o g0 0 0.00 183.90 183.90 20
437 0 43¢ 0 83.7 1087.98 1177.72 13
0.89 0.00 5.46 0.00 0.000 17.0 182.01 0
STATUS: Analyzing cross-section reach 44500.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 4.93
4900.000 0.110 0.050 0.110 3.64 186.47 0.00 0.00
0.007804 108 105 95 186.53 0.07 2.25 0.04
40.76 155 7 85 0.00 183.50 183.50 8
4377 259 34 143 160.0 1043.62 1203.66 0
0.90 1.66 4 .54 1.68 £.000 17.3 182.83 0
STATUS: Analyzing cross-section reach 45000.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 0.48
5000.000 0.110 0.050 0.110 3.39 187.99 0.00 0.00
0.0336456 149 106 84 188.36 0.37 1.74 0.09
41 .28 69 7 42 0.00 185.10 185.10 5
437 216 68 151 87.3 1041.35 1128.67 0
0.91 3.14 9.67 3.54 0.000 17.7 184 .60 0
STATUS: Analyzing cross-section reach 45100.000.
5100.000 0.110 0.050 0.110 4.49 190.72 0.00 6.00
0.019507 115 163 96 191.06 0.27 2.69 0.01
41.59 72 7 54 0.00 186.80 186.80 4
437 210 59 166 76 .9 1079.00 1155.87 0
0.92 2.92 8.36 3.07 0.000 17.9 186.30 0
STATUS: Analyzing cross-section reach 45200.000.



.0 PAGE
VA, - TLOCDPLAIN 3
5/7°3/
SECNO XNL. ¥NCH XNR DEFTH CWSEL ZRIWS WSEL?
SLOPE XLoBL XLCH XLOBR EG Hv HL OLGSSE
VOL ALCB ACH AROB CORAR LTENK RTBKNK ITRIAL
P QLOB QCH QROB TOPWD SSTA ENDST IbC
CIME Vi.OB VCH VRCB WTN TWA ELMIA ICONT
14500.000 0.0%80 0.063 0.100 3.23 179.56 0.00 0
0.016564 113 144 113 179.68 0.12 2.28 0.
39.20 27 6 135 0.60 177.00 177.00
437 84 33 319 133.6 1095.00 1228.65
0.86 3.02 4.91 2.36 0.000D 16.2 176 .33
STATUS: Analyzing cross-section reach 44600.000.
=4600.000 0.090 0.063 0.100 4.07 181.30 0.00 0
0.017308 S2 102 112 181.51 0.21 1.80 0]
39.57 48 8 68 0.00 177.90 177.90
437 182 49 205 78.8 1065.13 1143 .94
0.87 - 3.73 5.78 2.98 0.000 16.5 177.23
STATUS: Analyzing cross-section reach 44700.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 1
"4700.000 0.080 0.080 0.080 2.22 182.42 0.00 0
0.0046561 96 116 145 182.49 0.07 0.96 0
40 .04 23 168 25 0.00 180.30 180.30
437 34 364 37 126 .8 1068.¢4 1185.43
0.88 1.46 2.16 1.41 0.000 16.8 180.20
STATUS: Analyzing cross-section reach 44800.000.
STATUS: (3235) The computed slope of the energy grade line
exceeded 0.10, and critical depth has probably
been crossed.
WARNING: (3685) 20 trials attempted in balancing assumed water surface
elevation (WSEL) and computed water surface elevation (CWSEL).
WARNING: (3693) It is probable that critical depth has been crossed.
WARNING: (3720) Critical depth has been assumed.
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2H6V 147

C&5 RiverCAD HEC-Z aAnalysis wveresion 4.0 PAGE 20
PROJECT TITLE FOUR SEASOI : IN HIST. VA. - FLOODPLAIN ©
PROJECT WUMBER : 99-33-01 /09,2000
B XNL XNCH "DEPTH CHSEL CRIWS W3ELK
[ £LOBL XLCH XLOERR EG HV HL CLOSS
‘OL ALCB ACH ARQCE CORAR LTBNK RTBNK ITRIAL
QLOB QOCH QROB TOPWD 5S8TA ENDST IDcC
IME VLOR VCH VROR WTN THWA ELMIN ICONT
4000.000 0.1C0 0.0553 0.100 2.83 170.96 0.08 0.00
0.027666 98 113 100 171.13 0.17 1.35 0.03
37.17 55 5 83 6.00 168.80 168.80 1
437 18¢C 36 220 121.3 1034.50 1155.81 0]
0.80 3.26 6.12 2.65 0.000 14.3 1€8.13 0
STATUS: Analyzing cross-section reach 44100.000.
WARNING: (3302} Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyancé Ratio (KRATIO) 1.62
4100.000 0.100 0.059 0.100 3.27 172.70 0.00 0.00
0.010524 100 117 100 172.78 0.08 1.64 0.01
37.57 87 6 105 0.00 170.10 170.10 2
437 184~ 28 223 125.1 1063.71 1188.78 0
0.81 2.11 4.17 2.11 0.000 15.1 169.43 0
STATUS: Analyzing cross-section reach 44200.000.
4. .000 0.100 0.058 0.100 3.51 173.84 0.00 0.00
0.v13322 81 101 116 173.95 0.11 1.16 0.01
38.00 96 7 74 0.00 171.00 171.00 3
437 235 36 161 125.5 1041.03 1166.52 0
0.82 2.48 4.91 2.17 0.000 15.3 170.33 0
STATUS: Analyzing cross-section reach 44300.0600
4300.000 0.100 0.059 0.100 2.98 175.31 0.0C 0.00
0.015183 97 102 108 175.42 0.11 1.47 0.00
38.42 73 6 95 0.00 173.00 173.00 3
437 181 29 226 123 .4 1042 .85 1166 .27 0
0.84 2.48 4.71 2.38 0.000 15.6 172.33 0
STATUS: Analyzing cross-section reach 44400.000.
:4400.000 0.090 0.063 0.100 2.70 177.23 0.00 0.00
0.023399 104 107 104 177.39 0.16 1.95 0.02
38.80 89 -5 44 0.00 175.20 175.20 3
437 273 28 135 105.3 1085.80 1191.06 0
0.85 3.05 5.10 3.07 0.000 15.9 174 .53 0
STATUS: Analyzing cross-section reach 44500.000.



BOSE RiverCaAD HEC-2 Analysis wversion 4.0 PAGE 13
PROJECT TITLE « FOUR SEASCHS I HIST. VA. - FLOCDPL&IN 5
PROJECT WUMBER : 99-33-01 5/03/20 -
WARNING: (3685) 20 rr*a7a attemptec in balsncing assumed water surface .
elevation (WSEL) and computed warer surface elevation (CWSEL})
WARNING: (3633) It is probable that critical depth has been crossed.
WARNING: (3720) Critical depth has been assumed.
SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS
VOL ALOB ACH AROB CORAR LTBNK RTBNK ITRIAL
2 QLOB QCH QROB TGPWD SSTA ENDST IDC
I'TME VLOB VCH VROB WTN TWA ELMIN ICONT
13760.000 0.100 0.059 0.100 3.09 165 .42 165.42 0.00
0.065928 103 153 109 165.97 0.55 1.07 0.15
36.01 S0 6 26 0.00 163.00 163.00 20
437 240 64 131 60.2 1077.09 1137.33 14
0.77 4.78 10.03 5.06 0.000 14.1 162.33 0]
STATUS: Analyzing cross-section reach 43800.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 2
43800.00090 0.100 0.059 0.100 3.28 168.589 0.00 0.00
0.013094 104 126 105 168.70 0.11 2.69 0.04
36.32 114 6 52 0.00 165.98 165.98 5
437 263 29 143 108.1 1078 .43 1186.50 0
0.78 2.29 4 .54 2.72 0.000 14 .3 165.31 0]
STATUS: Analyzing cress-section reach 42900 000,
13900.000 0.100 0.059 0.100 3.35 169.68 0.00 0.00
0.007878 105 124 102 169.75 0.08 1.05 0.00
36.77 50 6 143 0.00 167.00 167.00 5
437 106 25 305 102 .4 1027.28 1129.68 0
0.79 2.11 3.66 2.14 0.000 14.5 166.33 0
STATUS: Analyzing cross-section reach 44000.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Convevance Ratio (KRATIO) 0.53
2H6V1471
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3CE8 RiverCAD HEC-2 Rnalysis version 4.0 PAGE 1a

PROJECT TITLE FCUR 3ZERSCONS IN HIST. VA. - FLOOLDPLAIN &

PROJECT NUMBER $9-323-01 5/08/7208¢
513 > XN, XKCH ZNR DEPTH CVWSED CRIWS WSELK
SLeE XLOBL KLCH ZLGBR EG HVY HL OLGSS
VOL ALGCB ACH EROB CORAR LTENK RTZNRK ITRIAL
Q QLOB QCH QROE TOPWD SSTA ERNDST Ipc
TIME VLCB VCH VROB WTN THA EL#A LM ICOoNT
43300.000 0.100 0.0559 0.100 10.51 163.594 0.0¢C 0.00

.000044 69 76 79 153.94 0.00 0.60C C.Co

29.72 398 22 883 0.00 154.10 154.10 0

437 140 12 283 259.0 10060.19 1259.21 0

0.64 0.35 0.59 0.32 0.000 12.5 153.43 0
STATUS: Analyzing cross-section reach 43400.000.

43400.000 0.100 0.059 0.100 8.92 163.95 0.00 0.00

0.000088 88 133 122 163.95 0.00 0.01 0.00

32.49 613 18 309 0.00 155.70 155.70 0

437 288 13 134 176 .2 1007.00 1183.23 0]

0.70 0.47 0.75 0.43 0.000 13.0 155.03 - 0]
STATUS: Analyzing cross-section reach 43500.000.

WARNING: (3302) Conveyance change is outside of acceptable range.

Upstream to Downstream Conveyance Ratio (KRATIO) 0.55

i, .0.000 0.100 0.059 0.100 5.83 163.96 0.00 0.060

0.000293 97 209 104 163.97 0.01 0.02 0.00

34 .43 91 12 583 0.00 158.80 158.80 0

437 58 12 366 185.4 1008.72 1194 .11 0

0.75 0.63 1.02 0.63 0.000 13.4 158.13 0
STATUS: Analyzing cross-section reach 43600.000.

WARNING: (3302) Conveyance change i1s outside of acceptable range.

Upstream to Downstream Conveyance Ratio (KRATIO) 0.28

43600.000 0.100 0.059 0.100 4.38 164.01 0.00 0.00

0.003623 98 96 97 164 .05 0.04 0.07 0.01

35.53 17 9 266 0.00 160.30 160.30 2

437 26 27 382 146 .8 1018.35 1165.11 0

0.76 1.50 2.97 1.44 0.000 13.8 159.63 0
STATUS: Analyzing cross-section reach 43700.000.

STATUS: (3301) The velocity head difference for current and previous

cross-sections exceeded the allowable specified by HVINS.

2H6V147)



D are

BCsSS RiverlRD HEC-2 o PACE 17
FROJECT TITLE o VA. - FPLOCLERLAIN S
FROJECZT WUMBER /0972775
CULVERT ANALYSIS RESULTS .
Inlet Control Energy Grade Line Elevation {(ft MSL, EGIC) 200.84
Ourlet Control Ereargy Grade Line Elevation (ft MEL, EGGJO) 215.5¢9
Water Surface Drop Through Culivert (ft, H4) 9.04
Total Weir Flow (cfs, OWEIR) 231.
Total Culvert Flow (cfs, QCULV) 147.
Mean Channel Velocity (fps, VCH) 0.60
Culvert Opening Area (sqg ft, ACULV) 9.6
Top of Roadway Elevation (ft MSL, ELTRD) 161.80
Roadway Weir Length (ft, WEIRLN) 40.0
SECNO XNL _ XNCH XNR DEPTH CWSEL CRIWS WSELK
sLOPE XLOBL XLCH XLOBR EG HV HL QOLCSS
~L ALOB ACH AROB CORAR LTBNK RTBNK ITRIAL
QLOB QCH QROB TOPWD SSTA ENDST IDC -
TIME VLOB VCH VROB WTN TWA ELMIN JCONT
t3200.000 0.100 0.039 0.110 11.72 163.55 0.00 0.00
0.000011 el 100 138 163.55 0.00 5.04 0.00
24 .45 427 94 1420 0.00 152.50 152.50 0
377 84 56 236 318.7 1001.17 1319.90 0
0.52 0.20 0.60 0.17 0.000 11.6 151 .83 0
STATUS: Analyzing cross-section reach 43201.000.
43201.000 0.100 0.038 0.110 11.61 163.94 0.00 0.00
0.000010 34 35 48 163.94 0.00 0.00 0.00
26.59 645 92 1519 0.00 153.00 153.00 0
437 128 54 253 326.0 1000.16 1326.20 0]
0.57 0.20 0.58 0.17 0.000 11.9 152.33 0
STATUS: Analyzing cross-section reach 43300.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 0.48
2H6V1473



is wversion 4.0 £RGE 1

50SS RiverCAD HEC-2 An=lysi
PRCIJECT TITLE : FQOUR SEI30HS I AZET. Va. - FLOGODPLAIN £
PROJECT NUMBER : 99-33-01 5/09/2000

i) T DESCRIPTIOW .
Number of Identical Culverts (CUNOC) 1
Culvert Mannings n (CUNV) 0.C15
Culvert Entrance Loss Coefficient (ENTLC) 0.8C0
Pipe Culvert Diameter (ft, RISE) 3.50
Culvert Length (ft, CULVLN) 97.00
Culvert Opening Upstream Invert (ft MSL, ELCHU) 152 .00
Culvert Opening Downstream Invert (ft MSL, ELCHD) 149.30
Roadway Length (ft, RDLEN) 40.00
Roadway Weir Flow Discharge Coefficient (COFQ) 2.50
Chart # 3 - concrete pipe culvert, beveled ring entrance
Scale # 1 - (A) SMALL BEVEL = 0.042D

WARNING: (5130) Inlet control energy grade line elevation 200.84 ft MSL
too large if inlet controls.

WARNING: (5135) Outlet control energy grade line elevation 215.59 ft MSL
too large if outlet controls.

STATUS: Analyzing cross-section reach 43200.000.
STATUS: Special culvert outlet control and weir flow.

Energy Gradient Elevation (ft MSL, EG) 163.55
WARNING: (3302) Conveyance change is outside of acceptable range.

Upstream to Downstream Conveyance Ratio (KRATIO) 19.80

2H6V1474
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BOSS RiverCaDd HEC-2 Anzlvsis versicon 4.0 PLGE
PROJ T TITLE FOUR SEASGCHNS Iif HIST. VA. - FLOODPLAIW 3
PROJECT IWUMBER 95-32-01 5/08,/°
SECNO XML XHCH ¥NR DEPTH CWSEL CRIWS WSEL.L
SLOPE FLORL XLCH XLORR EG HV HL OLO% S
VOL ALOB ACH AROB CORAR LTENK RTBNK ITR AL
0] QLOB QCH QRCRB TOPWD SSTA ENDST Inc
TiME VLOB YCH VROB WTN TWA ELMIN ICONT
43000.000 0.100 0.039 0.110 4.46 151.77 0.00 0.
0.00%9695% 94 108 110 151.88 0.11 1.11 0.
21.12 86 5 136 0.00 147.98 147.98
488 180 35 262 134 .7 1025.27 1158.57
0.389 2.21 6.41 1.93 0.000 10.7 147.31
STATUS: Analyzing cross-section reach 43050.000.
WARNING: (3685) 20 trials attempted in balancing assumed water surface
elevation (WSEL) and computed water surface elevation (CWSEL).
WARNING: (3693) It is probable that critical depth has been crossed.
WARNING: (3720) Critical depth has been assumed.
43050.000 0.100 0.039 0.110 4.06 153.39 153.39 0
~.028097 95 98 59 153.99 0.60 1.25 0
21.45 86 7 38 0.00 150.00 150.00
488 2477 98 143 114.5 1677.59 12192.05
0.40 2.87 12.28 3.74 0.000 10.9 149.33
STATUS: Analyzing cross-section reach 43100.000.
WARNING: (3302) Conveyance change 1s outside of acceptable range.
IInstream to Downstream Conveyance Ratic (KRATIO) 1
3100.000 0.100 0.039 0.110 3.90 154 .23 0.00
0.004429 44 54 39 154 .50 0.28 0.48
21.60 110 32 31 0.00 151.00 151.00
377 145 189 43 110.3 1067.35 1177.63
0.40 1.31 5.81 1.36 0.000 11.1 150.33
STATUS: Special culvert analysis being performed.
2ZH6V1475
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1088 T iverCAD HEC-2 Analysis verszion 4.0 PACE 14
PROJECT TITLE FOUR ESEASCONS IN HIST. A. - FLOODPLAIN S ,
PROJECT NUMBER 99-33-01 5/035/72000

B XNL "NCH ZNR DEPTH CWSEL CRIWS WOELK

LOPE XLCBI, ALCH XLOBR EG KV HL CLOSS

OL AL.OR ACH ARCB CORA&R LTBNK RTENK ITRIEL

QLOB QCH CROB TOPWD SSTA ENDST IDC

IME VLOB VCH VROB WTN TWA ELMIN ICONT

2600.000 ¢.100 0.039 0.1190 2.87 145.20 145.20 0.00
J.015153 113 95 85 145.70 0.50 1.61 0.01

19.53 15 23 137 0.40 143.00 143.00 2
488 31 199 257 140.6 1035.15 1175.73 8
0.36 2.07 8.60 1.87 0.000 9.5 142 .33 0

STATUS: Analyzing cross-section reach 42700.000
1700.000 0.100 0.039 0.110 3.20 146.73 0.00 0.00
1.013618 82 108 124 147.30 0.57 1.5¢8& 0.02
19.97 62 25 72 0.00 144 .30 144 .30 2
488 142 224 122 128.0 1032.26 116G.29 0
0.37 2.28 B.65 1.68 0.000 9.9 143.53 0

STATUS: Analyzing cross-section reach 42800.000.

WARNING: (7185) Critical depth has been crossed, therefore critical
depth has been assumed for the current cross-section.

IARNING: (3720) Critical depth has been assumed.
300.000 0.100 0.039 0.110 2.78 148 .51 148 .51 0.00
.017311 54 130 144 145.08 0.57 1.55 0.00
20.29 113 22 11 0.00 146 .40 146.40 2
488 262 203 22 110.3 1064 .64 1174 .96 15
0.38 2.32 9.02 2.02 0.000 10.1 145.73 0

STATUS: Analyzing cross-section reach 42900.000.

WARNING: (7185) Critical depth has been crossed, therefore critical
depth has been assumed for the current cross-section.

WARNING: (3720) Critical depth has been assumed.
00.000 0.100 0.039 0.110 3.43 150.16 150.16 0.00
011612 80 116 116 150.73 .56 1.43 0.00
20.64 71 27 75 0.00 147 .40 147 .40 3
488 130 235 122 133.58 1022.42 1156 .29 11
0.38 1.82 8.49 1.62 0.000 16.4 146.73 0

STATUS: Analyzing cross-section reach 43000.000.
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VA. - FLOODPLALI S
5/08,/2000
sECNO XN XNR DEPTH CWSEL CRIWS WSELK
sLOPE XLOBL ; XLOBR EG HV HL OLGSS
VOL ALOB ACH EROB CORAR LTBNK RTBNK ITRIAL
s QLOR QcC CROB TOPWD SSTA ENDST IDpc
ME VLOB VCH VROB WTN TWA ELMIN ICONT
t2300.000 0.100 0.0359 0.120 3.54 140.82 0.00 0.00
0.005066 114 162 Se 141.06 0.24 0.83 C.04
18.42 32 30 164 0.00 138.00 137.28 2
488 35 185 287 128.3 1126.23 1254 .48 0
0.34 1.10 6.12 1.63 0.000 g.7 137.28 0
STATUS: Analyzing cross-section reach 42400.000.
WARNING: (3302) Conveyance change 1is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 0.55
42400.000 0.100 0.039 0.110 2.4%5 141 .58 0.00 G-.00
0.016448 149 110 63 141.75 0.18 0.68 0.01
18.80 22 8 169 0.00 139.80 139.80 2
488 36- 65 387 147.6 1042 .88 1190.48 0]
0.35 1.63 7.30 2.28 0.000 8.9 139.13 0]
STATUS: Analyzing cross-section reach 42500.000. -
WARNING: (7185) Critical depth has been crossed, therefore critical
depth has been assumed for the current cross-section.
WARNING: (3720) Critical depth has been assumed.
-2500.000 0.100 0.039 0.110 2.56 143.19 143 .19 0.00
0.020245 119 127 78 i43.08 0.48 i.65 5.09
19.17 i2 18 141 0.00 141.30 141 .30 3
488 20 165 302 148.2 1032.47 1180.70 8
0.36 1.62 9.12 2.14 0.000 9.2 140.63 0
STATUS: Analyzing cross-section reach 42600.000.
WARNING: (7185) Critical depth has been crossed, therefore critical
depth has been assumed for the current cross-section.
WARNING: (3720) Critical depth has been assumed.
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verChiD HECT-2 2z elysis versicn 4.0 PAGE 17
T TITLE FOUil SEASCONS IN HIST. VE - FLOCODPLAIN S
NUHBIER 99-33-01 5/56/2000
ARNING: (32062) Conveyarn = change is cutside of acceptable rance .
Upstream to Downstream Conveyance Ratio (KRATIO) 0.53
CNO XNL XNCH ANR DEPTH CWSEL CRIWS WSELK
OPE LOBL XLCH XLOBR =G HV HL OLOSS
L ALOB ACH ARCB CORAR LTBNK RTBNK ITRIAL
QLORB QCH QROCB TOPWD SSTA ENDST e
VE vLOB VCH VROB WTN TWA ELMIN ICONT
000.000 0.110 0.059 0.100 3.05 135.25 0.00 0.00C
.028148 115 218 97 135.52 0.27 1.77 0.05
17.09 92 18 48 0.00 133.70 133.70 2
488 241 128 119 138.2 1054 .58 1182.7¢6 0
0.32 2.62 6.87 2.45 0.000 7.7 132.20 0
STATUS: Analyzing cross-section reach 42100.000.
WARNING: (7185) Critical depth has been crossed, therefore critical
depth has been assumed for the current cross-section.
WARNING: (3720) Critical depth has been assumed.
.00.000 0.110 0.039 0.100 3.12 137.45 137.45 0.00
.014467 115 99 99 138.05 0.60 2.06 0.10
48 477 25 85 0.00 135.00 135.00 2
88 68 224 196 129.1 1052.79 1221.84 8
0.33 1.44 8.88 2.30 0.000 8.0 134 .33 0
STATUS: Analyzing cross-section reach 42200.000.
WARNING: (7185) Critical depth has been crossed, therefore critical
depth has been assumed for the current cross-section.
WARNING: (3720) Critical depth has been assumed.
:100.000 0.110 0.039 0.100 3.63 139.46 139.46 0.00
011230 97 160 116 140.09 0.63 1.72 0.01
17.92 51 29 83 0.00 136.50 136.50 1
488 78 255 155 138.2 1062.70 1200.91 11
0.33 1.51 8.67 1.85 0.000 8.3 135.83 0]
STATUS: Analyzing cross-section reach 42300.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 1.49
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5/09/
SeCNO XNL XNCAH XNER DEFPTH CWSEL CRIWS WSELK ,
SL.CPE XLOBL XLCH XLIOBR E HV HL CLOES
VCL ALCB AC AROH CORAR LTBNK RTBNK ITRIAL
C QLORB oC QROE TOPWD SSTA ENDST IDC
TIME VLCB VCH VROB WTN THA ELMIN ICONT
41600.000 0.120 0.035 0.120 3.94 128.27 128.27 0.00
0.008507 127 190 S4 129.21 0.94 1.38 0.02
14 .74 25 39 62 0.00 125.00 125.00 3
488 40 358 89 78.9 1025.56 1104 .45 8
0.27 1.60 9.03 1.42 0.0060 6.1 124 .33 0
STATUS: Analyzing cross-section reach 41700.000.
STATUS: (3301} The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINS.
41700.000 0.120 0.085 0.120 3.09 13C.39 0.00 0.00
0.607877 85 167 149 130.48 0.09 1.19 0.08
15.30 126 65 59 0.00 127.40 127.40 2
488 183 213 91 148.3 1054 .67 1202.97 0
0.28 1.45 3.28 1.54 0.000 6.4 127.30 0]
STATUS: Analyzing cross-section reach 41800.000.
WARNING: (33C2) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 0.59
$1800.000 0.120 0.085 0.120 2.53 131.93 0.00 0.00
0N.022257 114 145 122 132.07 0.14 1.58 0.01
15.95 96 27 84 0.00 129.50 129.50 2
488 189 133 165 186.2 1058.59 1244 .76 0
0.30 1.97 4.79 1.95 0.000 6.9 129.40 0]
STATUS: Analyzing cross-section reach 41900.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 1.69
41800.000 0.110 0.059 0.100 4 .09 133.595 0.00 0.00
0.007821 96 182 123 133.70 0.11 1.62 0.00
1e.57 25 24 180 0.00 131.00 131.00 3
488 41 108 338 134.5 1046 .43 1180.90 0
0.31 1.63 4.38 1.88 0.000 7.3 129.50 0
STATUS: Analyzing cross-section reach 42000.000.
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050.000 0.120 3.0865 0.:20 2.73 122.38 .00 .00
3.006348 105 11¢ 103 122 .43 0.05% 5.99 9,00
13.43 c1 5 233 0.0¢C 119.9¢8 115,28 4
483 69 16 402 140.7 1056.04 11296 .¢¢ G
0.25 1.34 2.88 1.7 G.0G0 5.3 119.65 0
LTATUS: Analyzing cross-section reach 41400.GC0.
STATUS: (3301} The v=locity head difference for current and previcus
cross-sections exceedazd the allowable specified by HVINS.
WARNING: (7185) Critical depth has been crossed, therefore critical
depth has been assumed for the current cross-section. -
WARNING: (3720) Critical depth has besn assumed.
7400.000 0.120 0.035 0.120 2.15 123.4% 123 .48 0.00
024084 89 156 96 124 .05 0.c7 1.19 0.16
12.94 5 16 137 0.00 122.C30 122.00 4
488 7 167 313 128.3 1051.23 1179.60 15
0.25 1.55 9.91 2.29 0.000 5.6 121.33 U
STATUS: Analyzing cross-section reach 41500.000.
WARNING: (3685) 20 trials attempted in balancing assumed water surface
elevation (WSEL) and computed water surface elevation (CWSEL).
WARNING: (3693) It is probable that critical depth has been crossed.
WARNING: (3720) Critical depth has been assumed.
577,000 0.120 0.035 0.120 4.02 126.35 126.35 0.00
). /753 99 125 104 127.21 0.8¢6 1.45 0.09
1.31 94 40 10 0.00 123.00 123.00 20
488 124 352 11 100.0 1014 .57 1114.53 14
0.26 1.32 8.72 1.09 0.000 5.9 122.33 0
STATUS: Analyzing cross-section reach 41600.000.
WARNING: (7185) Critiéal depth has been crossed, therefore critical
depth has been assumed for the current cross-section.
WARNING: (3720) Critical depth has been assumed.
74
[l
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HEC-2 Aralvsis versgion §] PAGE 3
iTLE : PFOUR SEASCES IN HIST. VA, - FLOCDPLAIN 8
NUMBER £$2-33-01 5/09/2 )
sECNO AN XNCH XNR DEPTH CWSEL CRIWS WSELK .
3LOPE XLOBL XL.CH ~LOBR EG HV HL OLOSS
VOL ALOB ACH AROB CCORAR LTENK RTBNK ITRIAL
J QLOB QCH QROB TOPWD SSTA ENBST IDC
[IME VLOR VCH VRCB WTN TWA ELMIN ICONT
10300.000 0.120 0.046 0.120 3.76 114 .39 0.00 0.00
£.025033 88 145 120 114.65 0.26 1.35 0.05
11.31 157 7 5 0.00 111.30 111.30 2
488 407 68 12 118.8 1121.18 1240.01 0
0.19 2.58 8.93 2.25 0.000 4.0 110.63 0
STATUS: Analyzing cross-section reach 41000.000.
41000.000 0.120 0.052 0.120 4.55 116.72 0.00 0.00
0.013283 87 203 132 116.79 0.07 2.12 0.02
11.84 4 2 222 0.00 116.00 116.00 2
488 3 6 479 148.8  1093.42  1242.20 0
0.21 0.72 2.85 2.16 0.000 4.3 112.17 0
STATUS: Analyzing cross-section reach 41100.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 0.6
.1100.400 0.120 0.052 0.120 3.64 118.836 0.00 0.00
0.034421 87 96 118 119.189 0.22 2.35 0.05
12.34 10 4 125 0.00 117.10 117.10 2
488 26 33 428 93.6 1653.88 1147 .46 0
0.22 2.54 7.49 3.42 0.000 4.6 115.32 0
STATUS: Analyzing cross-section reach 41200.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 1.56
41200.000 0.120 0.065 0.120 3.22 121.35 0.00 0.00
0.014158 110 128 103 121.43 0.0¢9 2.23 0.01
12.78 66 6 155 0.00 118.50 118.50 3
488 143 32 312 147.0 1061.11 1208.15 0
0.23 2.17 4 .90 2.01 0.000 4.9 118.13 0
STATUS: Analyzing cross-section reach 41300.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 1.49
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2 *nalyesis versicn 4.0 PRGE 8
{ FC R SEASONS IN HIST. VA. - FLOODPLAETIN =
FRC. 3CT KUMBER $5-33-01 5/09/2000
WARNING: (2302) Conveyance change is ocutside of acceptable range.
Upstream to Downstream Conveyance Ratic (KRATIO) 2.27
ECNO XNL XNCH XNR DEITH CWSEL CRIWS WSELK
LOPE XLOBL XLCH XLOBR EG HV HL OLOSS
oL ALOB ACH FROB CORAR LTBNK RTBNK ITRIAL
QLOB QCH UROB TOPWD SSTA ENDST IDC
IME VLOB VCH VROCB WTH TWA ELMIN ICONT
3500.000 0.110 0.080 0.110 2.53 109.48 0.00 0.00
1.008927 126 106 42 109.57 0.09 1.37 0.01
9.47 17 96 113 c.Co 107.00 107.00 3
488 28 279 180 150.3 1017.53 1167.82 0
0.15 1.67 2.890 1.59 0.000 2.9 106.85 0

STATUS: Analyzing cross-section reach 40600.000.

)600.000 0.110 0.090 0.110 3.70 116.69 0.00 0.00
}.012368 101 136 111 110.80 0.11 o 1.22 0.01
10.02 158 22 15 0.00 107.65 107.65 4
488 3607 93 34 110.8 1037.993 1148.75 0
0.17 2.28 4.13 2.18 0.000 3.2 106.99 0
STATUS: Analyzing cross-section reach 40700.000.
17 J00 0.120 0.0456 0.120 4.48 112.01 0.00 0.00
. 015711 101 102 100 112.25 0.24 1.41 0.04
10.48 S8 9 83 0.00 108.20 108.20 2
488 213 79 195 131.6 1065.19 1196 .80 0
0.18 2.16 8.23 2.35 0.000 3.5 107.53 0
STATUS: Analyzing cross-section reach 40800.000.
800.000 0.120 0.046 0.120 4.42 113.15 0.00 0.00
.008855 69 117 114 113.26 0.11 0.99 0.01
10.88 217 9 10 0.00 109.40 109.40 2
488 416 53 13 118.8 1062.76 1181.63 0
0.19 1.592 5.91 1.79 0.000 3.7 108.73 0
STATUS: Analyzing cross-section reach 40900.000.
WARNING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 0.59
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HEC-2 Analysis versicia £.0 B . PAGE 5
LE : FOUR SEASCONS IN HIST. Va. - FLODDPLAIN S
TUMBER : 99-33-01 5/09/20G0

NG: (5130) Inlet contrcl energy grade line elevation 106.10 £t SL
too large if inlet controls.
JS: Analyzing cross-section reach 40003.000.
JVERT INLET CONTROL RESULTS
srade Line Elevation for Inlet Contrcl (£t MSL, EGIC) 106.10
5rade Line Elevation for Outlet Control (ft MSL, EGOC) 104.45
5 Computed Water Surface Elevation (ft MSL, PCWSE) 95.69
Roadway Elevation (ft MSL, ELTRD) 130.00
JS: (3280) For cross-section 40003.00, ends have been extended
vertically' 3.20 fee; in order to calculate the hydraulic
cross-section properties.
US: (3301) The velocity head difference for current and previous
B cross-sections exceeded the allowable specified by HVINS.
ING: (3302) Conveyance change is outside of acceptable range.
Upstream to Downstream Conveyance Ratio (KRATIO) 3.47
ALYSIS RESULTS
ontrol Energy Grade Line Elevation (ft MSL, EGIC) 106.10
Control Energy Grade Line Elevation (ft MSL, EGOC) 104 .45
urface Drop Through Culvert (ft, H4) 7.61
2ir Flow .cfs, QWEIR) 0.
‘ulvert Flow (cfs, QCULV) 905
lannel Velocity (fps, VCH) 7.64
Opening Area (sq ft, ACULV) 72.0
Roadway Elevation (ft MSL, ELTRD) 130.00
/ Welr Length (ft, WEIRLN) .0
2H6V1483
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SECTION VI

CORRESPONDENCE
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PRGIECT: FOUR SEASONS INHISTORIC V

TASK: FLOCDPLAIN STUDY
EMGINEER: TIM EVERLY
AN 21, 2000

€7
AN, L e

[¥

De’

ROUGHNESS COGEFFICIENMT COMPUTATIONS

BAsic .,

DESCRIPTION OF REACH
0.09

DOUBLE BOX CHANNEL
0.02
0

0.030

LEFT OVERBANK
MILD SLOPE
HIGH VEGETATION
2'W x 6"H CHANNEL W/
MILDLY ROLLING OVERBANKS
WITHIN LARGE FLOODPLAIN
RIGHT OVERBANK
MEDIUM SLOPE
HIGH VEGETATION

L
0.02 0.005 0.005

1-3 C
0.02

1-3 R
0.02

0 0.01

0.1
0.046

0.1

LEFT OVERBANK
MILD SLOPE
MEDIUM VEGETATION
2'W x 6"H CHANNEL W/
MILDLY ROLLING OVERBANKS
WITHIN LARGE FLOODPLAIN
RIGHT OVERBANK
VARIED, MODERATE SLOPE
SOME VEGETATION

14 L
0.02 0.005
0.08

14 C
0.02

0.08

14 R
0.02 0.01 0
0.05 ©.01

0.080

0.11

1-5 L LEFT OVERBANK
MILD SLOPE
HIGH VEGETATION
1-5 C WIDE SHALLOW AND NEARLY 0.02
UNDEFINED CHANNEL
(APPROX. 8'W x 2"H)
RIGHT OVERBANK 0.02 0.005

0
0 0.08

1-5 R
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COUNTY OF PRINCE WILLYAM SEFARTMENT OF
4379 Ridgewond Center Drive, Prince Willlam, Virginia 22192-5308 J; ;LiC . :ﬁ\;;f
(703) 792-6820 Metro £31-1703  FAX (703) 792-5828 VEREL WURA

Robert W. Wilson
Director

April 11, 2000

Mr. Christopher J. Lupia, P.E.
Christopher Consultants, Ltd.
9900 Main Street

Suite 400

Fairfax, VA 22031-3907

RE: Four Seasons in Historic Virginia - Floodplain Study
Manning’s Roughness Coefficient “n”

Dear Mr. Lupia:

The proposed ‘n’ values for the referenced project are acceptable for the County
to use in the floodplain study. Tablic showing the ‘n’ values and this letter shall be
included with the report and the plan(s).

Should you have any questions, please contact me at 703 792-7070.

Qi mmon e
Qincciery,

Qoo F - Co—

Oscar F. Guzman, Chief
Watershed Management Branch

OFG/rpl/fourseasons nfactor.doc
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GRADUALL SLGPRE
HIGH VEGETATION

UNDEFINED CHANNEL
LEVEL PLAIN
SOME VEGETATION

0.02

0.080

1-7

1-7

1-7

LEFT OVERBANK
GRADUAL SLOPE
NEGLIGIBLE VEGETATION
2'Wx8" MEANDERING EARTH
CHANNEL, VARIED X-SEC.
AND OVERBANKS
RIGHT OVERBANK
GRADUAL SLOPE
NEGLIGIBLE VEGETATION

0.02

0.02

0.02

0 0

0.005 0.01

0.1

0.1

1.3

0.12

0.046

0.12

1-8

1-8

1-8

LEFT OVERBANK
GRADUAL SLOPE
NEGLIGIBLE VEGETATICN
2'Wx4" MEANDERING EARTH
CHANNEL PAST CHANNEL
DIVIBE,

GRADUAL SLOPE
NEGLIGIBLE VEGETATION

0.02

0.02

0.02

0.005 0.005

0.1

0.01

0.1

1.3

0.12

0.052

0.12

1-9

1-9

C

LEFT OVERBANK
GRADUAL SLOPE
MOSSY VEGETATION
MEANDERING, SHALLOW
EARTH AND STONE CHANNEL

RIGHT OVERBANK
GRADUAL SLOPE
MOSSY VEGETATION

0.02

0.02

0.02

0.005 0.01

0.015

0.1

0.1

1.3

0.12

0.065

0.12

LEFT OVERBANK
NO SLOPE
NEGLIGIBLE VEGETATION

1-10 C  WIDE, SHALLOW CHANNEL

1-10

R

(APROX. 10'Wx8"H), CLAY AND
SOIL BOTTOM
RIGHT OVERBANK
GRADUAL SLOPE
NEGLIGIBLE VEGETATION

0.02

0.02

0.02

0.005 0.005

0.1

0.1

0.12

0.035

0.12

30" CULVERT
SEVERE INLET OBSTRUCTIONS

*.015
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1-14

c

UNDEFINED CHANNEL
LEVEL PLAIN
HiGH VEGETATION

102

o
o
o
[ B

1-15

L

C 6'Wx18" MEANDERING EARTH

R

LEFT OVERBANK
GRADUAL SLOPE
SOME VEGETATION

CHANNEL, VARIED X-SEC.
AND OVERBANKS
RIGHT OVERBANK

VARIED X-SECTION
SOME VEGETATION

0.02

0.62

0.02

0.01 0.005 0.01

0.01 0.01 0

0.07

0.07

1.3

0.1

0.058

0.11

LEFT OVERBANK
HIGH VEGETATION
LEVEL PLAIN

C  WIDE, SHALLOW CHANNEL,

W/ VARIED X-SECTIONAL WIDTH,

R

CLAY AND SOIL BOTTOM
RIGHT OVERBANK
HIGH VEGETATION

LEVEL PLAIN

0.02

0.02

. 0.02

0005 . 0 0

0.005 0005 O

0.0056 © 0

0.08

0.07

1.3

0.039

0.1

R

LEFT OVERBANK
GRADUAL SLOPE
MOSSY VEGETATION
2'Wx8"H MEANDERING
EARTH CHANNEL

VW/ SEVERE OBSTRUCTIONS

RIGHT QVERBANK
LEVEL PLAIN
SOME VEGETATION

0.02

0.02

&}
(o]
]

0.005 0.005 0.0t

w0
«©
D

0.08

0.005

0.1

0.059

0.1

LEFT OVERBANK
MOSSY VEGETATION
LEVEL PLAIN
3'Wx12"H EARTH CHANNEL

RIGHT OVERBANK
MOSSY VEGETATION
LEVEL PLAIN

0.02

0.02

0.02

0.005 0.005 0

0.08

0.08

1.15

0.1

0.035

0.1

1-20

LEFT OVERBANK
LEVEL PLAIN
HIGH VEGETATION

0.02

0005 0O 0.01

0.06

01

2H6V1488
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i1-20 C

NARROW, SFORATICLY
CEFINED CHANNEL WITHIN

Q.02 0

LEVE: HIGHLY YEGETATED AREA

120K

RIGHT OVERBANK
LEVEL PLAIN
HIGH VEGETATION

0.02 0.005

0.06

ond

-
&3]
oy
fon
is

0.0

[{e]

1-22

HIGHLY VEGETATED,
UNDEFINED CHANNEL WITHIN
LARGE LEVEL PLAIN

VERY HIGHLY VEGETATED
UPSTHEAM

0.02 0

0.02 0

0.06

0.09

b

0.080

1 0.110

1-23 L

1-23 C

1-23 R

LEFT OVERBANK
GRADUAL SLOPE
MOSSY VEGETATION
EARTH CHANNEL W/ VARING
X-SEC AND SIGNIFICANT

OBSTRUCTIONS -

RIGHT OVERBANK
LEVEL PLAIN
MOSSY VEGETATION

0.02 0

0.02 0

0.02 0

0.01

0.01

0.09

0.01

0.09

1 , 0.050

1-24 L

1-24 C

LEFT OVERBANK
MOSSY VEGETATION
GRADUAL SLOPE
SPORATICLY DEFINED
MOSSY CHANNEL W/
VARING X-SEC
RIGHT OVERBANK
MOSSY VEGETATION

GRADUAL SLOFPE

0.02 0.005

0.02 0.005

0.02 0.005

0.01

0.09

0.09

0.12

1.15 0.040

12 L

1-2 C

1-2 R

LEFT OVERBANK
GRADUAL SLOPE
SOME VEGETATION
3'Wx12"H ROCK CHANNEL
W/ SEVERE SURFACE IRREG.

RIGHT OVERBANK
SHARP SLOPE
SOME VEGETATION

0.02 0.005

0.025 0.005

0.02 0.01

0.0G5

0.005

0.005

0.08

0.08

1 0.035

0.12

24 L

LEFT OVERBANK
APPRECIABLE VEGETATION
GRADUAL SLOPE

0.02 0.005

0.005

0.08

2H6V1489
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24

STONE CHANNEL DIVIDE
(18™x12"H), SOME
VEG. & SURFACE IRREG.
RIGHT OVERBANK
APPRECIABLE VEGETATICN
SHARP S5LOPE

0.02

0.02

0.002 0.005

0.003 0,005

0.040

30" CULVERT RUNNING
ACROQSS [-95 AND INTO
THE SITE

*.015

2-6

LEFT OVERBANK
GRADUAL SLOPE
MOSSY VEGETATION
2’Wx1'H EARTH CHANNEL
SEVERE MEANDERING
MINOR VARIATION IN X-SEC
RIGHT OVERBANK
GRADUAL SLOFPE
MOSSY VEGETATION

0.02

0.02

0.02

0.01 0.005

0.08

0.08

1.3

0.1

0.046

0.1

2-7

LEFT OVERBANK
MODERATE SLOPE
MOSSY VEGETATION
4'Wx8"H MEANDERING,
EARTH CHANNEL
SEVERE OBSTRUCTIONS
RIGHT OVERBANK
GRADUAL SLOPE
MOSSY VEGETATION

0.02

0.02

0.02

0.01 0.005

0.01 0.005

0005 ©

0.08

0.005

0.08

1.3

0.12

0.052

2-8

2-8

2-8

LEFT OVERBANK
GRADUAL SLOPE
HIGH VEGETATION
NARROW, SHALLOW (6"x6")
CHANNEL W/ NUMEROUS
OBSTRUCTIONS
RIGHT OVERBANK
GRADUAL SLOPE
HIGH VEGETATION

0.02

0.02

0.02

0.005 O

0 0.005

0.01

0

0.09

0.09

13

0.046

0.12

2-9

2-9

LEFT OVERBANK

NARROW EARTH CHANNEL
{8"Wx8"H) W/ MINOR
OBSTRUCTIONS
RIGHT OVERBANK

0.02

0.02

0.02

0.005 0€.005

0

0.08

0.005

0.08

0.1

0.040

0.1
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L LEFT OVETBANK
LEVEL PLAIN
HIGH VEGETATION
C SERIES OF BEAVER DAMS
VARIED X-SEC, HiGH VEG.
DOWNSTREAM OF BAMS
R RIGHT OVERBANK
LEVEL PLAIN
HIGH VEGETATION

0.02

0.02

0 0

0016 O

0.01

0.09

0.12 ‘

0.12

2-18

L LEFT OVERBANK
LEVEL PLAIN
MODERATE VEGETATION
C STONE CHANNEL OPENING
TO POWELL'S CREEK
APPROX. 4'Wx3'H
R RIGHT OVERBANK
LEVEL PLAIN
MODERATE VEGETATION

0.02 0.005

0.02 0.005

0.02 0.005

0005 0

0.015 0

0.005 ©

0.08

0.08

0.046

2-21

L LEFT OVERBANK
MOSSY VEGETATION
LEVEL PLAIN

0.02 0.005

C STONE CHARNNEL W/ WIDELY 0.025 0

VARING X-SEC & HAVING

A MAJOR TREE OBSTRUCTION

R RIGHT OVERBANK
MOSSY VEGETATION
GRADUAL PLAIN

0.02 0.005

0.005 0.01
0.01 0.02

0.005 0.01

0.08

0.08

0.12

0.063

L LEF T OVERBANK
MOSSY VEGETATION
LEVEL PLAIN
C 2'Wx6"H MEANDERING
EARTH CHANNEL

R RIGHT OVERBANK
MOSSY VEGETATION
LEVEL PLAIN

0.02 0.005

0.02 0

0.02 0.005

0005 O

0 0.01

0.08

0.005

0.08

0.039

0.12

2-23

L LEFT OVERBANK
LEAFY AND MOSSY VEG.
GRADUAL SLOPES
C NARROW SHALLOW EARTH
CHANNEL

0.02 0

0.02 0

0.005 0.01

0.09

0.11

0.035
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R RIGHT OVERBANK
LEAFY AND MOSSY VEG.
GRADUAL SLOFES

©
[}
N

0.01

0.8

2-24 L
2-25

3-1

LEFT OVERBANK
LEAFY AND MOSSY VEG.
ROLLING SLOPES
C NARROW, SHALLOW EARTH
CHANNEL

R KiGHT OVERBANK
LEAFY AND MOSSY VEG.
ROLLING SLOPES

6.02

0.02

¢ 0.008

¢ 0.005

0 0.005

0.08

-

C.005 1.16

0.08

0.035

3-2

EARTH CHANNEL DIVIDES
INTO SEVERAL STREAMS
WITHIN LARGE LEVEL PLAIN

3-3
3-4

STANDING WATER
WITHIN LARGE, NEARLY
SATURATED PLAIN

PLAIN AREA COVERED
PICTURES 3-2,3-3,3-4

0.02

0005 0

0.08

0.105

3-5

L LEFT OVERBANK
GRADUAL SLOPE
MODERATE VEGETATION
C APPROX. 8Wx2.5'H EARTH
CHANNEL WITH SOME

MEANDERING & OBSTRUCTIONS

R RIGHT OVERBANK
GRADUAL SLOPE
MODERATE VEGETATION

0.02

0.02

0.02

0 0.005

0.005 0.01

0.0605 0

0.08

0.08

0.11

0.040

0.11

3-7

L LEFT OVERBANK
BRUSHY VEGETATION
GRADUAL SLOPE
C EARTH CHANNEL WITHIN
HIGHLY VEGETATED AREA

R RIGHT OVERBANK
BRUSHY VEGETATION
GRADUAL SLOPE

0.02

0.02

0.02

10.005 0.01

0.01 0.005

6.01 0.01

0.1
0.01 115

0.1

0.14

0.052

0.14
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o
<
D

38 L LEFT OVERBANK 6.0z 0045 O 0.5
VERY HIGH VEGETATION
GRADUAL SLOPE -

G LARGE BEAVER [:AM 0.0z 201 0035 O J 1 0.025
15W @CUTLET
K RIGHT OVERBANK 0.02 0005 O Q 0.056 G.58
VERY HIGH VEGETATION
LEVEL PLAIN
39 L LEFT OVERBANK 0.02 0.005 0.005 O 0.08 0.1
MODERATE VEGETATION
GRADUAL SLOPE
C  2'Wx4"H EARTH CHANNEL 0.02 0 0.01 0 0 1.15 0.035
R RIGHT OVERBANK 0.02 0.005 0005 © 0.08 0.11
MODERATE VEGETATION

GRADUAL SLOPE

3-10 L LEFT-OVERBANK 0.02 0 0 0 0.08 0.1

3-11 GRADUAL SLOPE

3-12 MODERATE VEGETATION

3-13 C  SERIES OF BEAVER DAMS 0.02 0.01 0.015 0 0 1.15 0.082

VARING CHANNEL X-SEC
SOME VEGETATION
R RIGHT OVERBANK 0.02 0 0 0 0.08 0.1
GRADUAL SLOPE
MODERATE VEGETATION

3-14 L LEFT OVERBANK 0.02 0 0 0.01 0.1 0.13

3-15 GRADUAL SLOPE

3-16 MODERATE VEGETATION

3-19 C  SERIES OF BEAVER DAMS 0.02 001 0.01 0 0.01 1.15 0.058

SOME VEGETATION

R RIGHT OVERBANK 0.02 0 0 0.01 0.1 0.13
LEVEL PLAIN
HIGH VEGETATION

3-20 C 48?7 DOUBLE BOX CHANNEL *015
DRAINING OFFSITE
UNDER 1-95
321 L LEFT OVERBANK 002 0 0 0 003 0.11
3-22 MOSSY VEGETATION
323 GRADUAL SLOPE
C  10'Wx12'H EARTH & STONE  0.025 0.005 001 0 0 1 0.040
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CHANNEL

RIGHT CVERBANK
SOME VEGETATION
LEVEL PLAIN

.02

0

Lo

>

[

O

0.1
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Small Whorled Pogonia Habitat Evaluation and Search
DUMFRIES ROAD AT TALON DRIVE
Prince William County, Virginia
August 12, 2004

Executive Summary

Wetland Studies and Solutions, Inc. (WSSI) has conducted a habitat evaluation and
search for the small whorled pogonia (Isotria medeoloides) on the Dumfries Road at Talon
Drive site in Prince William County, Virginia. This report addresses the Federal Endangered
Species Act general condition for the purposes of Clean Water Act permitting. This report
discusses the distribution and habitat associations of the small whorled pogonia, details the
methodology of our habitat evaluation and search, and presents our findings and conclusions.

Although “high-quality”” and “medium-quality” habitat for this species is present on
the site, no small whorled pogonias were found during this search.

General Distribution and Habitat Associations of the Small Whoried Pogonia

The small whorled pogonia has been recorded in at least 21 eastern states, and in
Ontario, Canada. Despite the relatively widespread occurrence of this species, it is sparsely
dispersed, and most extant sites are represented by few individuals. Due to its rarity, this
species was listed as endangered on the federal level in 1982 (U.S. Fish and Wildlife Service,
1982). Increased efforts to locate this species following its listing led to the discovery of a
number of additional sites, increasing the number of known extant sites from 34 in 1985 to
104 (in 15 states) in 1993. In 1993, known sites occupied by the small whorled pogonia
numbered 66 in New England, 18 in the southern Appalachians, 13 in the Piedmont and
Coastal Plain of Virginia, Delaware, and New Jersey, and seven in other scattered locations
(U.S. Fish and Wildlife Service, 1993). The small whorled pogonia was downlisted to
threatened status on the federal level in 1994 (U.S. Fish and Wildlife Service, 1994).

Due to the apparent rarity of the small whorled pogonia in Virginia, this species was
listed as state-endangered in 1985 (Terwilliger 1991). In 1991, extant colonies were known
only from Caroline, Gloucester, James City, Stafford, and Prince William counties. Increased
survey effort in the last decade has led to the discovery of additional colontes, including some
in new areas such as Spotsylvanmia and Madison counties. Nevertheless, in areas where the
small whorled pogonia is currently known to exist, it occurs only in a few colonies represented
by small numbers of individuals (Ware 1991). As of May 2004, the small whorled pogonia
had been recorded in fourteen counties (plus the City of Williamsburg) in Virginia. In
Virginia, most known colonies occur in the Piedmont and Coastal Plain regions (Harvill et al.
1992); with single additional colonies known from the Big Stone Gap area straddling the
Lee/Wise County line in the southwestern part of the state and from Shenandoah National

Park in Madison County (C. Ludwig and D.M.E. Ware, pers. comm.).

Most known colonies of the small whorled pogonia in Prince William County occur on
the Quantico Manine Corps Base and in Pnince William Forest Park, in the southeastern part of
the county (C. Ludwig and D.M.E. Ware, pers. comm.). Prior to the search of the site, WSSI
was aware of the locations of at least five additional colonies in Prince William County.

2H6V1496
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The small whorled pogonia has been recorded in a vanety of forest types (U.S. Fish
and Wildlife Service 1992). As a result, the factors limiting the distribution and abundance of
this species, in particular its rarity and sparse distribution throughout its fairly broad range, are
not well understood. However, several characteristics are common to most occupicd sites,
enabling the summary of general habitat associations of the species. Most occupied sites
occur in third-growth upland hardwood forest, usually dominated by oaks (Quercus spp.)
approximately 40 to 80 years old (Ware 1995). Tree canopy species often present at OCCUpled
sites in Virginia include white oak (Quercus alba), American beech (Fagus grandifolia), tulip
tree (Liriodendron tulipifera), and hickories (Carya spp.), with black oak (Quercus velutina),
scarlet oak (Quercus coccinea), and/or northern red oak (Quercus rubra) occasionally present

in large numbers as well (Ware 1995)".

Most occupied sites have a relatively open understory and sparse herbaceous ground
cover. According to Ware (1995), understory shrubs and trees with which the small whorled
pogomnia is often found include flowering dogwood (Cornus florida), American holly (flex
opaca), red maple (Acer rubrum), and sometimes mountain laurel (Kalmia latifolia).
Herbaceous associates most commonly occurring with the small whorled pogonia in Virginia
include striped wintergreen (Chimaphila maculata), partridge berry (Mitchella repens),
sassafras (Sassafras albidum) seedlings, naked-flowered tick-trefoil (Desmodium nudiflorum),
Indian cucumber root (Medeola virginiana), lowbush blueberry (Vaccinium pallidum),
American strawberry bush (Fuonymus americanus), Solomon’s seal (Polygonatum biflorum),
false Solomon’s seal (Maianthemum racemosum), Virginia creeper (Parthenocissus
quinquefolia), catbrier (Smilax glauca), and the common whorled pogonia (Isotria
verticillata). Occasionally it is found with New York fern (Thelypteris noveboracensis) and
Christmas fern (Polystichum acrostichoides) as well (Ware, 1995).

Although the small whorled pogonia occasionally occurs on slopes that are steep or
that face the south, southeast, or northwest, it is generally found on gentle to moderate slopes
with northem or eastern exposure (Ware, 1987a; 1991). This species usually occurs where the
forest floor 1s amply flecked with sunlight, and it is often found near small forest openings

(Mehrhoff, 1989).

The common soil factor at most small whorled pogonia sites is the “highly-acidic (pH
1s between 4.3 and 5.5), nutrient-poor quality of the soil, particularly sandy loams” (Mehrhoff,
1989; Rawinski, 1986). Although there are several reports elsewhere of small whorled
pogonias from calcareous or nutrient-rich soils (Correll, 1950; Steyermark, 1963), no small
whorled pogonia populations in rich soils are known from Virginia (Ware, 1987a). Soil
moisture levels in “high quality” habitat are generally moist to slightly dry (Ware, 1987a).
Ware (1994 ) reports a Stafford County small whorled pogonia site where the soils are .
described as being a clay or silt loam of the Nason-Elioak-Manor soil association in an area
with altemating bands of sedimentary rock (e.g., shale, siltstone) and igneous intrusive and
thermally-metamorphosed rock (e.g., basalt and diabase). Therefore, areas with predominantly
silt loam soils in areas of known highly differentiated geology cannot be completely excluded
from searches for small whorled pogonia on the basis of soil parameters alone.

: Nomenclature used in this Report follows A Synonymized Checklist of the Vascular Flora of the United
States, Puerto Rico, and the Virgin Islands (July, 1998) Biota of North America Project interactive
website URL at:bttp://www.csdl.tamu.edw/FLORA/b98/check98 htm
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Other environmental factors associated with the occurrence of the small whorled
pogonia include the presence of standing dead trunks, decaying woody debris, the presence of
leaf litter, and the presence of a fragipan or other impermeable layer beneath the surface (U.S.
Fish and Wildlife Service, 1993; Ware 1987a; 1991; 1995).

Dumfries Road at Talon Drive Site Description

The Dumfries Road at Talon Drive site is located on the northeast side of Dumfries
Road (Rt. 234), north of its intersection with Van Buren Road and Old Stage Road in eastern
Prince William County, Virginia. Exhibit 1 is a vicinity map that depicts the approximate
location of the study area.

The southern and western portions of the site, which border Dumfries Road and Old
Stage Road are relatively flat or gently sloping. These areas are generally occupied by single
family homes and businesses along with accompanying lawns, gardens, parking lots and other
areas devoid of natural vegetation, although mixed pine-hardwood forest communities and
old-field communities are also present. Mixed hardwood forest and pine-hardwood forest
occur on the more steeply sloped drainageways in the northern, central and eastern portions of
the site as well as along the unnamed tributary of Quantico Creek that crosses the northeastern
portion of the site. The topography of the study area is depicted on the USGS Topographic
Map in Exhibit 2, as well as in the background topo in Attachment I. General vegetative
cover can be seen in the Spring 2004 color infrared aerial photograph in Exhibit 3 and as the

background photograph in Attachment I.

Dumfries Road at Talon Drive Soils

The soils on the site are mapped as Dumfries sandy loam, Hatboro-Cordorus complex,
and Quantico sandy loam (Exhibit 4). Based on the Prince William County Soil Survey
(Elder, 1989), the Dumfnes sandy loam and Quantico sandy loam soils, located in the
northern, central and southern part of the site, are expected to provide “high-quality”
conditions for the small whorled pogonia, as they are sandy loams, very strongly to strongly
acid (pH = 4.3 to 5.5), and have low nutrient content. The Hatboro-Cordorus soils, located in
the northeastern part of the site, have low to moderate nutrient content, are strongly acidic to
neutral and are not sandy. As noted above, the small whorled pogonia has been recorded by
Ware (1994) from non-sandy soils in Stafford County, and therefore, the presence of small
whorled pogonias in areas where Hatboro-Codorus complex soils are mapped can not be
entirely discounted due to the absence of sandy ioam soils in these areas.

Habitat Evaluation & Search Methodology

The habitat evaluation and search for individual small whorled pogonias were
conducted on July 9 and 10, 2004 by William S. Sipplez. In conjunction with performing the
field work at the site, Mr. Sipple visited a known small whorled pogonia colony at another site
in eastern Prince William County to observe small whorled pogonias and their habitat to

‘ William S. Sipple 1s included on the U.S. Fish and Wildlife Service's current list of small whoried

pogonia survey contacts.
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ensure familiarity with the visual appearance and seasonal conditions for a local Prince
William County small whorled pogonia population. Variables reviewed included the visual
distinctions between it and similar vegetation, and the general habitat associations of small
whorled pogonias (including the herbaceous plant associates) at this colony. The tirning of
this survey was selected to coincide with the period when the stems and leaves of the smail
- whorled pogonia are most likely to be visible. Based on the literature consulted (e.g., U.S.
Fish and Wildlife Service, 1992) and seasonal observations of small whorled pogonias at a
nearby colony, the date of our site survey was appropriately timed for observing the small

whorled pogonia if present on the site”.

Before beginning intensive searches for individual small whorled pogonias on the site,
WSSI conducted a field evaluation of habitat suitability throughout the site using scaled
(1 inch = 100 feet) topographic mapping. This was accomplished by initially assessing the
entire site’s vegetation and soil variability through sampling and qualitative data compilation.
During the habitat transecting evaluation, the investigator looked casually for small whorled
pogonias. The compiled field data were then compared with mapping, and the approximate
boundaries of forested habitat that appeared to be suitable for small whorled pogonia habitat
searches were established. The preliminary boundaries were field mapped, and thereafter,
refined with better precision using landmarks, pacing and slope distance estimates. Using this
method, “low-quality” habitat (e.g., open areas such as lawns, gardens and early successional
old-field communities) was identified. Similarly, “high-quality’” habitat could be accurately
evaluated as being initially present or absent. The preliminary habitat evaluation indicated
that approximately one-fifth of the site supports “high-quality’” habitat.

Subsequently, the initially developed field maps were refined further by taking into
account observed smaller scale variations in vegetative composition and pertinent small
whorled pogonia life history variables. Transects were walked through each area to determine
whether the quality of the habitat investigated warranted an intensive small whorled pogonia
search. Overall habitat quality was determined on the basis of the matunty level (age class
and size) and species composition of the canopy trees, the relative density and species
composition of understory trees and shrubs, the density and species composition of the
herbaceous cover including woody seedlings, slope aspect and steepness, relative soil
moisture, and other parameters such as leaf litter development, degree of canopy openness,
and presence of coarse woody debris which 1s a function of necessary soil mycorrhizal
associations (Yahner, 2000). Orchids, including the small whorled pogonia, require
mycorrhizal fungus in leaf litter for germination and seedling development (U. S. Fish and
Wildlife Service, 1992; Jackson and Mason, 1984).

Based on the vanables listed above, the habitat quality of each relatively flat area or
slope facing between northwest and southeast was characterized as “low-quality”, “medium-
quality”, or “high-quality” habitat. These designations were determined as follows:

(A) “Low-quality” areas have little or no potential to support small whorled pogonias due
to one or more overriding factors, such as open, treeless areas, woods with an
immature forest canopy, very dense shrub/sapling or understory vegetation, overgrown
groundcover, or very dry or wet soil conditions. Because small whorled pogonias

’ U.S. Army Corps of Engineers, based on routine consultation with the U. S. Fish and Wildlife Service,
typically recommends that surveys for small whorled pogonia be conducted in northern Virginia
between June 1 and July 20. Neither the Corps nor the Service has requested that a small whorled

o T2t TP TERP R,

oinia n"'pu"'l‘\.u‘ O1 Cuuau vation and

pogonia survey be conducted on the site; however, the Virginia D
Recreation-Division of Natural Heritage has recommended a survey (VDCR, 2004).
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rarely occur on slopes facing south or west, areas sloping in these directions are
considered “low-quality’”” unless most other habitat parameters are favorable for the
species. Areas dominated overwhelmingly by Virginia pine are aiso considered “low-
quality”. Also, because small whorled pogonias are not known to occur in Virginia in
areas dominated by chestnut oak (Quercus prinus) or southemn red oak (Quercus
Jfalcate) (Ware, 1995), areas strongly dominated by these species are considered “low-
quality”” unless other factors are optimal (in which case these areas are rated as

"medium-quality").

(B) “Medium-quality” habitat areas provide conditions approaching, but differing
somewhat from, the "typical” conditions for small whorled pogonias in Vlrgmla as
described in the literature. For example, habitat that is otherwise “high-quality” for
the small whorled pogonia is considered “medium-quality” if:

¢ the forest canopy trees are somewhat younger or more closely spaced than in
typical habitat;

o if the canopy includes moderate numbers of trees (such as Virginia pine and
chestnut oak) with which the small whorled pogonia is not typically associated;

* if the understory or ground cover is moderately dense or is composed of species
with which the pogonia is not typically associated; and/or,

e if the slope is fairly steep or faces northwest or southeast.

“Medium-quality” areas may also include habitat areas that are mostly “low-quality”
due to one or more overriding factors (as described above), but have some potential
for occurrence of the small whorled pogonia due to the presence of small patches of
“medium-" or “high-quality” habitat. For example, small, limited areas on the site
with distinctive “rich woods” vegetation and soils were identified and searched as
“low-quality” habitat. Similarly, ridge tops on the site with relatively sparse or
thicker shrub and herb cover, but with a dominance of chestnut oak and Virginia

pines were considered “low-quality’” habitat.

(C) “High-quality” habitat areas provide conditions similar to those described for typical
small whorled pogonia colonies in Virginia (Ware, 1991). Chief among the factors
considered as optimal habitat variables are evidence of past agricultural use, low
nutrient, acidic sandy soils, open shrub and herbaceous layer, and canopy openings
that allow filtered sunlight to reach the forest floor.

After habitat quality was initially evaluated, field mapped, and thereafter refined, all
“high-quality” and “medium-quality”” habitat areas on the site were thoroughly and carefully
searched for individual small whorled pogonias. Parallel search transects spaced at )
approximately 20 feet apart (or less) were walked along the contours of the slope while
observers inspected the forest floor closely for small whorled pogonias. Observers walked
along these transects, looking both for pogonias and for patches of better microhabitat. Where
this better habitat existed (i.e., “high-quality” habitat), searches using more closely spaced
transects (10 to 15 feet apart) were performed. Areas having concentrations of decaying plant
material, near well-lit gaps, and/or supporting concentrations of plants known to grow in
association with small whorled pogonia were scrutinized particularly carefully. Any.
vegetation on the site having physical similarity to the vegetative form of small whorled
pogonia (i.e., Indian cucumber root) was carefully inspected, and positively identified.
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The investigators also searched for small whorled pogonias in a number of areas
considered “low-quality”, both during the initial habitat evaluation transecting and while 1n
transit between search areas. A number of areas identified as “low-quality” habitat were
searched usmg transects spaced no less than 20 feet apart to ensure adequate survey coverage,

and to reduce sampling bias.

Suitable small whorled pogonia habitat areas were identified and mapped on a
topographlc map (Attachment [) into categorical types using “low- quallty’ ’, “medium-quality”
and “high-quality” identifiers. Representative photographs of the site’s habitat types and
search areas were obtained, and appear in Exhibit 5.

Habitat Evaluation/Search Findings -

Using the methods described above, the areas most likely to support small whorled
pogonias were checked thoroughly and carefully, while a number of areas that might not be
expected to support the species were also inspected to a degree commensurate with observed
or measured habitat quality parameters. As indicated on Attachment 1, WSSI searched all
portions of the study area that provided habitat that was considered suitable (i.e., “‘high
quality””) and moderately or marginally suitable (i.e., “medium-quality”) for the small whorled
pogonia. However, no small whorled pogonias were found in the study area, and given the
intensity with which the highest-quality areas were searched and the extensive nature of the
search for this species (i.e., encompassing marginal and some submarginal areas as well), it is
WSSI's opinion that there is a low probability that this species occurs in the study area.
Results of the habitat evaluation and search for specific portions of the study area follow.

Two “high-quality” habitat areas, Area 1 (Exhibit 7, Photo #1) and Area 2 (Exhibit 7,
Photo #2), were identified, as depicted on Attachment I. Area | is a small valley with a
northwest to northeast exposure. This area is dominated by large American beech and tulip
poplar, especially in the lower part. There is a low density of beech and black gum saplings
and a very open herbaceous layer that includes a large number of small whorled pogonia
associates, including Indian cucumber-root, maple-leaved viburnum, Virginia creeper, striped
wintergreen, Solomon’s-seal, false Solomon’s-seal, mountain laurel, catbrier, lowbush
blueberry, American strawberry bush, naked-flowered tick-trefoil, New York fern, and
Christmas fern. Area 2 has a northeastern exposure and is dominated by large American
beech, tulip poplar, and white oak. It has an open herbaceous layer supporting a number of
small whorled pogonia associates, including Solomon’s-seal, false Solomon’s-seal, naked-
flowered tick-trefoil, maple-leaved viburnum, striped wintergreen, and Indian cucumber-root.
Both areas were thoroughly searched, but no small whorled pogonias were found.

Potential habitat for the small whorled pogonia was also found at three areas (Areas 3,
4, and 5) considered “medium-quality”” for the species. Area 3 (Exhibit 7, Photo #3) is a
relatively level, somewhat xeric area adjacent to an abandoned building in the southeastern
portion of the site. This area supports large American beech, white oak, and black gum. The
forest in Area 3 has a medium density of saplings but an open herbaceous layer that includes a
number of small whorled pogonia associates, including striped wintergreen, American
strawberry bush, maple-leaved viburnum, Solomon’s- -seal, false Solomon’s-seal, naked-
flowered tick-trefoil, and Indian cucumber-root. Area 4 (Exhibit 7, Photo #4) 1s in the lower
end of a valley and has a southeastern exposure. It 1s dominated by American beech and tulip

poplar and has a number of small whorled pogonia associates, including mountain laurel,
mar\]P leaved viburnum, false Sclomon’s-seal, Indian cucumber-root, New York f fern, and

LaiSvy ISV STav
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naked-flowered tick-trefo1l, in the shrub and herbaceous layvers. Area S is located on the iower
part of a north-facing valley slope and the adjacent valley floor. It i1s dominated by American
beech and white oak and supports a number of small whorled pogonia associates, including
mountain laurel, lowbush blueberry, striped wintergreen, and maple-leaved viburnum, in the
understudy and herbaceous layers. However, parts of the slope in Area 5 are somewhat
densely vegetated with mountain laurel. All of these “medium-quality” habitat areas were
searched thoroughly for small whorled pogonias, but no individuals were detected.

The remainder and the majority of the study area was determined to be unsuitable for
the small whorled pogonia (i.e., “low-quality” habitat), and all areas not marked by yellow
hatching on Attachment I are considered unsuitable for the small whorled pogonia. The
potential habitat for the small whorled pogonia is sparse or of “low-quality” in these areas for
a number of reasons. Examples of factors that limit habitat quality in these marginal areas are

as follows:

e dense young forest vegetation dominated Virginia pine saplings or invasive species
such as tree-of-heaven (4ilanthus altissima) Japanese honeysucklie (Lonicera japonica)
and/or Japanese knotweed (Polygonum cuspidatum) (Exhibit 7; Photo #5);

¢ level, dry, gravelly areas with mature Virginia pine and/or chestnut oak, both species
with Wthh the small whorled pogonia is typically not associated (Exhibit 7; Photo #6),

e upper gravelly slopes supporting mature dry site species, such as chestnut oak and/or

Virginia pine (Exhibit 7; Photo #7);

trash dumps (Exhibit 7; Photo #8);

residential areas with houses, other buildings, and lawns (Exhibit 7; Photo #9);

equipment storage areas (Exhibit 7; Photo #10);

areas with oldfield vegetation sometimes stockpiled with firewood and woodchips

(Exhibit 7; Photo #11).

Nevertheless, due to the fairly wide range of conditions in which the smail whorled
pogonia occurs over its range and the "atypical” conditions in which the species occurs on rare
occaslons, transects and spot-checks of some of these ostensibly “low-quality” vegetated areas
were conducted by WSSI in an attempt to minimize search bias. No small whorled pogonias

were detected in these areas.

Conclusions

No small whorled pogonias were found during the survey of the site. “High —quality”
and “medium-quality” habitat for this species is present on the site, but no small whorled
pogonias were detected during a therough search of the site. Given the intensity with which
the highest quality areas were searched and the systematic nature of the search for this species
(i.e., Investigating all “high-quality” and “medium-quality” habitat areas and some “low-
quallty habitat areas as well), it is WSSI's opinion that there is a low probability that this
species occurs on the site, based on the negative search results and largely unfavorable habitat

parameters on the site for the small whorled pogonia.

Upon your authonization, we will forward a copy of this report to the U.S. Army Corps
of Engineers, the U.S. Fish and Wildlife Service, and the Virginia Department of
Conservation and Recreation-Division of Natural Heritage to obtain their concurrence that the
small whorled pegonia will not become a constraining land development issue during the
anticipated federal, state and local wetlands permitting process.

2H6V1502
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Limitations

This study is based on examination of the habitat conditions on the study site at the
time of our review and does not address conditions at a given time in the future. Such habitat
conditions change over time. In addition, small whorled pogonias may remain dormant for
several years, without any visible above- ground stems or leaves, between appearances above-
ground. Therefore, our conclusions may vary from future observations.

Our habitat evaluation, small whorled pogonia search, and report have been prepared
in accordance with generally accepted guidelines for the conduct of such surveys. We make
no other warranties, either expressed or implied, and our report is not a recommendation to

buy, sell or develop the property.

If you have any questions regarding this habitat evaluation, please call our office at
(703) 631-5800.

Sincerely,

WETLAND STUDIES AND SOLUTIONS, INC.

WllllamS Sipple \{%/‘ﬁ/(

Wetland Ecologist

(o T

Craig E. Tumer, P.W.S.
Principal Environmental Scientist

V), L %
Mark Headly, P.W.S:

Vice President

Enclosures

L:/10000s/10435/admin/072904SWPreport.doc
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USGS Quad Map N
Quantico, VA 1994
Dumfries Road at Talon Drive
WSSI #10435
Scale: 1" = 2000
Latitude: 38°35'10"
Lor~*ude: 77°19'50"

H gic Unit Code (HUC) 02070011

¢ X Class: 1!

Name of Watershed: Unnamed Tributary of Quantico Creek
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Prince William County Digital Data
Dumfries Road at Talon Drive
WSSI #10435 W
Scale: 1" = 500°

t

Hydric Soils

N

Soils with Hydnc Inclusions

Non-hydric Soils

2H6V1509 .
Wetland Studies and Solutions, Inc. Exhibit 4



MAPPED SOILS REPORT FOR DUMFRIES ROAD AT TALON DRIVE
Project No: 10435

Applicant/Owner: Zimmer Development Company, LL.C
County Name:  Prince William

State: Virginia
Hydric Hydric Hydric
Map Symbo! Map Unit Name Taxonomy Drainage Class National List Local List Inclusions
18C Dumfries sandy toam 7-15% Ultic Hapludalfs well drained NO NO NO
18D Dumfries sandy loam 15-25% Ultic Hapludalfs well drained NO NO NO
18E Dumfries sandy loam 25-50% Ultic Hapludalfs well drained NO NO NO
27A Hatboro-Codorus 0-2% Typic Fluvaquents poorly drained YES YES FREQ FLOODING
478 Cuantico sandy loam 2-7% Typic Hapluduits well drained NO NG NQ
47C Quantico sandy loam 7-15% Typic Hapludults well drained NO NG NO
\
2H6V1510
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EXHIBIT 5
SITE PHCTOGRAPHS -
DUMFRIES ROAD AT TALON DRIVE
WSS #10435

L E% . : 5 gt
#1. Looking north at Area 1. This “high-quality” habitat area is dominated by large
and tulip poplar. It has a very open herbaceous layer and supports a large number of small whoried

pogonia associates. ggeyer mall whorled pogonias were found.

2H6V1511

g st‘at Area 2. This “lai!gia-;iuality; héﬁt&?ﬂ?&dﬂhﬂ;s
dominated by large American beech, tulip poplar, and white oak. It has an open herbaceous layer
and supports a number of smwall whorled pogonia asseciates. However, no small whorled pogonias

R AR,
a portheastern exposure and is

#2.

were found.,



#3.

#4.

EXHIBIT &
SITE PHOTOGRAPHS
DUMFRIES ROAD AT TALON DRIVE
WSS #10435

Loolung northwest at Area 3 This ¢ medlum qnallty” habitat area is relatlvely level and somewhat
xeric. It is located adjacent to an abandoned residential building, but supports large American
beech, white oak and black gum with a medium-dewsity sapling layer. This area has a very open
herbaceous layer that supports a pumber of small whorled pogonia associates, but no small whorled

pogonias were found.
i3 >

Lookmg northeast at Area 4. Tlns medmm quahty’ ’ habitat area is located in the lower end of a
valley and has a southeastern exposure. It is dominated by American beech and tulip poplar, and
supports a number of small whorled pogonia associates. However, no small whorled pogonias were

found.

2H6V1512



EXHIBIT 5
SITE PHOTOGRAPHS
DUMFRIES ROAD AT TALON DRIVE
WSSI #10435

e s U

#5. Looklg north

at a dense stand of §lrglma p{n'eréaplir_ngs. Such areas are unsuitable habitat for the
small whorled pogonia, and no small whorled pogonias were found..

#5. Loéking north at a forested flat dominated by maiure Virginia [;inéé. Such areas are unsuitable
habitat for ihe smaii whoried pegonia, and ne smaill whorled pogonias were found.

2H6V1513



EXHIBIT 5
SITE PHOTOGRAPHS
DUMFRIES ROAD AT TALON DRIVE
WSSI #10435
T 3

LS

v AN - - 3 ! T g v & £ 3 : s
#1. Looking north at a gravelly slope supporting mature Virginia pine. Such areas are unsuitable

habitat for the small whorled pogonia, and no small whorled pogonias were found.

B8 higtE T2 F S Sy R TR e R S R T
#8. Looking south at a dump in a smalil vailey near an ab.

. e froiw AR
andoned residential building. Such areas are
unsuitable habitat for the small whorled pogonia, 2and ne small whorled pogonias were found.
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EXHIBITS
SITE PHOTOGRAPHS
DUMFRIES ROAD AT TALON DRIVE
WSSi #10435

e Ty o S : Y K - ) &
#9. Looking north at an occupied residential building near Route 234 (Dumfries Road). Such areas are
unsuitable habitat for the small whorled pogonia, and no small whorled pogonias were found.

W 3 o % ’ < ' . .
N S o st s ﬁ il " B X o : g - o o
#10. Looking south at a field used to store assorted equipment. Such areas are unsuitable habitat for the
small whoried pogonia and no small whorled pogenias were found.

2H6V1515



EXHIBIT 5
SITE PHOTOGRAPHS
DUMFRIES ROAD AT TALON DRIVE
WSSH #10435

Gy Ry -

#il.  Looking north at an area supporting oldfield vegetation. Note the stockpiled wood chips and
firewood in the background. Such areas are unsuitable habitat for the small whorled pogonia, and
no smwall whorled pogonias were found.
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EROSION & SEDIMENT CONTROL

INSPECTION REPORT

Project Name: VINT HILL LANDBAY “G” File No.

Inspection Date:_4-5-05 Time: 11:45 AM Inspected by: Debbie Switzer
STAGE OF CONSTRUCTION

[ Pre-construction Conference L] Rough Grading/Utilities = Temporary Stabilization L] Finish Grading

U Clearing and Grubbing (1 Road Prep/Paving

= Building Construction

U] Final Stabilization

“State O if
Regulation repeat
(section) violation Problem location & description Corrective action required Deadline
See below
4115105

COMMENTS: Much of the trail is still not seeded and mulched. This needs to

be done ASAP.

Individual Lots (K. Hovnanian) —

Lot 13- 0K

Lot 14 — Seed & mulich side area back to drop inlet REPEAT
Lot27 - OK

Lot 29 - silt fence is not entrenched

Lot 30 - Needs a construction entrance and repair silt fence
Lot 31 -OK

Lot 32 - Repair silt fence.

Lot 34 — re-install silt fence or sod REPEAT

Lot 41 —Repair silt fence

Lot 43 — bare spots by curb / seed and mulch

Lot 81 — Water is being pumped and it is flowing under the silt fence and towards the wetlands. Filter pumped

Lot 44 - OK

Lot 46 - OK

Lot 47 - Needs more stone / Repair silt fence
Lot 48 - OK

Lot 50 — repair silt fence

Lot 78 - Ok

Lot 79 - OK

Lot 80— OK

water.

Lot 82 - OK

Lot 83 — Entrance OK - Needs silt fence - Replace curb and gutter inlet protection in front of lot.

Lot 84 — Sod or re-install silt fence
Lot 85 - OK

Lot 86 — Entrench silt fence

Lot 87 - OK

Lot 88 — OK

Lot 89 — entrench silt fence

Lot 90 — entrench silt fence in front

Verbal notification given to: Talked with George & Tommy
Completion deadlines: 4/14/05

Report prepared by:

Debbie Switzer

Written notification given to: Vint Hill EDA
Dave Simons, Miller & Smith
George Rosenberger, K. Hovnanian

From the desk of...

Debbie Switzer

E&S Program Manager
John Marshall SWCD

98 Alexandria Pike, Suite 31
Warrenton, VA 20186

(540) 347-3120 ext 3
Fax: (540) 349-0878




EROSION & SEDIMENT CONTROL

INSPECTION REPORT

Project Name: VINT HILL LANDBAY “G” File No.
Inspection Date: 3-17-05 Time: 10:30 AM Inspected by: Debbie Switzer
STAGE OF CONSTRUCTION
Pre-construction Conference  Rough Grading/Utilities = Temporary Stabilization Finish Grading
Clearing and Grubbing Road Prep/Paving = Building Construction Final Stabilization
*State O if
Regulation repeat
{section) violation Probiem location & description Corrective action required Deadline
See below 3/24/05

COMMENTS: Silt fence is in place behind lcts 84 & 85. Curb and gutter irlet protection has been replace at the end of
Osborne Dr. Thanks. Silt fence throughout the site is in poor shape.

Individual Lots (K. Hovnhanian) -

Lot 13 — Repair silt fence / construction entrance looks good — use it!

Lot 14 — Seed & mulch side area back to drop inlet REPEAT
Lot 27 - OK

Lot 29 - Paved driveway / Fix silt fence - REPEAT

Lot 30 - Needs silt fence

Lot 31 - OK

Lot 32 - Needs stone for construction entrance.

Lot 34 — re-install silt fence or sod

Lot 41 —Clean up in front

Lot 44 - Repair silt fence

Lot 46 — Repair silt fence / need a construction entrance
Lot 47 - Repair silt fence / need a construction entrance

Lot 48 ~ repair silt fence / needs more stone on entrance REPEAT

Lot 50 — fix silt fence

Lot 78 — Ok

Lot 79 — Repair silt fence / needs a construction entrance

Lot 80 — Fix siit fence / construction entrance needs stone
Lot 81 — Clean up construction entrance / repair silt fence
Lot 82 — Replace silt fence

Lot 83 ~ Needs silt fence

Lot 84 - Sod or re-install silt fence

- Lot 85-0K

Lot 86 — Repair silt fence or sod

Lot 87 - Fix silt fence

Lot 88 ~ Fix silt fence

Lot 89 — Fix silt fence

Lot 90 — Repair silt fence in front

Repair silt fence behind lot 79, 80, and 81.

Verbal notification given to: Talked with Tommy

Completion deadlines: 3/24/05
Report prepared by:
Debbie Switzer

Written notification given to: Vint Hill EDA
Dave Simons, Miller & Smith
George Rosenberger, K. Hovnanian

From the desk of...

Deblie Switzer

E&S Program Manager
John Marshall SWCD

98 Alexandria Pike, Suite 31
Warrenton, YA 20186

(540) 347-3120 ext 3
Fax: (540) 349-0878




John Marshall
Soil & Water Conservation ;
District Sainy SO A

T 2 kO TATER
CONSERVATI ON
S S U S

Commonwealth of Virginia

98 Alexandria Pike, Suite 31, Warrenton, VA 20186-2849
(540) 347-3120

FOR YOUR INFORMATION, ATTACHED IS A COPY OF THE LATEST EROSION
AND SEDIMENT CONTROL (E&S) INSPECTION REPORT FOR YOUR PROJECT.
IT IS REQUESTED THAT ANY CORRECTIVE ACTION NOTED BE HANDLED AS
SOON AS POSSIBLE.

IF YOU HAVE ANY QUESTIONS, PLEASE CALL ME AT 540-347-3120.

QNTRY (Vo
DEBBIE SWITZER
E&S PROGRAM MANAGER

“Canceriiing Natiiral Rancaciwana O o Dot TVl . M



EROSION & SEDIMENT CONTROL

INSPECTION REPORT

Project Name: VINT HILL LANDBAY “G”

inspection Date; 3-3-05 Time: 2:30 PM

File No.
Inspected by: Debbie Switzer

STAGE OF CONSTRUCTION

Pre-construction Conference  Rough Grading/Utilities

-
—
—
—
—
—

Clearing and Grubbing Road Prep/Paving

Temporary Stabilization Finish Grading

Building Construction Final Stabilization

“State Gt
Regulation repeat
{section) violation Problem location & description Corrective action required Deadline
See below 3/11/05
COMMENTS: Still need to repair the silt fence behind lots 84 & 85. Please replace curb and gutter inlet protection at

the end of Osborne Dr. The remainder of the project is in pretty good shape. Ptlease maintain the construction entrances

and silt fence and keep the roads clean as needed.

**There are areas élong the trail that need to be final stabilized. This is a good time of year to seed and mulch!

Individual Lots (K. Hovnanian) —

Lot 13 — Repair silt fence / needs more stone on construction entrance

Lot 14 — Seed & mulch side area back to drop inlet REPEAT
Lot 27 - OK

Lot 29 - Fix silt fence - REPEAT

Lot 30 - Needs a construction entrance

Lot31 - OK
Lot 32 - OK
Lot 34 — OK
Lot 41— OK
Lot 44 — OK

Lot 48 — repair silt fence / needs more stone on entrance REPEAT

Lot 50 - fix silt fence

Lot 67 — clean up road b lot 67

Lot 78 — Ok

Lot 80 — Fix silt fence

Lot 82 — Replace silt fence

Lot 84 — OK

Lot 85 - OK

Lot 86 — Repair silt fence

Lot 87 — Fix silt fence and construction entrance
Lot 88 — Fix silt fence and construction entrance
Lot 89 — Fix silt fence and construction entrance
Lot 90 - OK

Talked with Tommy

L
Written notification given to:  Vint Hill EDA

Dave Simaons, Miller & Smith
George Rosenberger, K. Hovnanian

Verbal notification given to:

Completion deadlines: 3/11/05

a0 A

Debbie Switzer

Report prepared by:

From the desk of. .

Debbie Switzer

E&S Program Manager
John Marshall SWCD

98 Alexandna Pike, Suite 31
Warrenton, VA 20186

(540) 347-3120 ext 3
Fax: (540) 349-0878




EROSION & SEDIMENT CON1ROL

INSPECTION REPORT

Project Name: VINT HILL LANDBAY “G” File No.
Inspection Date; 2-17-05 Time: 10:25 AM Inspected by: Debbie Switzer
STAGE OF CONSTRUCTION
Pre-construction Conference  Rough Grading/Utilities = Temporary Stabilization Finish Grading
Clearing and Grubbing Road Prep/Paving = Building Construction Final Stabilization
“State aif
Regulation repeat
{section) violation Problem location & description Corrective action required Deadtline
See below 3/1/05

COMMENTS: Silt fence has been added along Averbach Ct. Thanks. Averbach Ct. is still very messy. Please scrape
/ sweep it. Several curb and gutter inlet protections have been replaced. The one in front of lots 83 / 84 needs to be
replaced. Also need to repair the silt fence behind lots 84 & 84. Please note that there are several repeat violations.

**There are areas along the trail that need to be final stabilized. This is a good time of year to seed and mulch!

Individual Lots (K. Hovnanian) -

Lot 13 — Repair silt fence / needs more stone on construction entrance / clean up roadway in front along Shugart
Lot 14 — Seed & muich side area back to drop inlet

Lot 27 — sod or seed and mulch

Lot 29 - Fix silt fence - REPEAT

Lot 30 - Repair silt fence / Needs a construction entrance

Lot 31 — OK
Lot 32 - OK
Lot 34 - OK

Lot 41 — Clean up road in front.

Lot 44 - Repair silt fence

Lot 48 ~ Clean up in front / repair silt fence / needs more stone on entrance REPEAT
Lot 50 — Needs a construction entrance

Lot 78 — paved driveway / silt fence - Ok

Lot 80 - OK

Lot 82 — Needs a construction entrance

Lot 84 ~ Clean up road in front / Repair silt fence — replace curb & gutter inlet in front REPEAT
Lot 85 — Clean up road in front / Repair silt fence

Lot 86 — OK

Lot 87 — Clean up road in front / Needs a construction entrance

Lot 88 — Clean up road in front

Lot 89 — needs silt fence REPEAT

Lot 90 — Repair siit fence REPEAT

Verbal notification given to: Talked with Tommy

Completion deadlines: 3/1/05

Report prepared by: M\J S\Lﬂij—

Debbie Switzer

From the desk of...

. g . . . . Debbie Switzer
Written notification given to: Vint Hill EDA E&S Control Specialist
Dave Simons, Miller & Smith John Marshait SWCD

George Rosenberger, K. Hovnanian 98 Alexandria Piks, Suite 31
Warrenton, VA 20186

(540) 347-3120 ext 3
Fax: (540) 349-0878




EROSION & SEDIMENT CONTROL

INSPECTION REPORT

Project Name: VINT HILL LANDBAY “G” File No.
Inspection Date: 2/4 & 7/05 Time: 1:30 PM Inspected by: Debbie Switzer
STAGE OF CONSTRUCTION
Pre-construction Conference  Rough Grading/Utilities = Temporary Stabilization Finish Grading
Clearing and Grubbing Road Prep/Paving = Building Construction Final Stabilization
“State O if
Regulation repeat
{section) violation Problem location & description Corrective action required Deadline

See below

2-1§05

COMMENTS: They are hauling from lot 13 to Averbach Ct. Please add silt fence along the curb in front of the

stock piles on Averbach Ct.

Talked with Tommy — they are in the process of replacing several curb and gutter inlet protections.

Individual Lots (K. Hovnanian) —

Lot 13-0K

Lot 27 — Repair silt fence, especially near the curb and gutter inlet.
Lot 29 - Fix silt fence

Lot 30 - Clean up in front / Repair silt fence

Lot 31 —silt fence OK

Lot 32 - OK
Lot 34 —

Lot 41 — OK.
Lot 44 - OK

Lot 48 — Clean up in front of SF.
Lot 78 — paved driveway / silt fence - Ok

Lot 80 — OK
Lot 81 —
Lot 82 - OK

Lot 84 — Needs silt fence - replace curb & gutter inlet in front
Lot 85 —Repair silt fence

Lot 86 - OK

Lot 87 — CE needs more stone

Lot 88 — Has 3 piles of stone in front.

Lot 89 — needs silt fence REPEAT

Lot 90 — Repair silt fence REPEAT

Verbal notification given to: Talked with George on Friday and Tommy on Monday

Completion deadlines: 2-14-05

Report prepared by: QJ ,J..,é\‘ B‘EK——\

Debbie Switzer

Written notification given to: Vint Hill EDA
Dave Simons, Miller & Smith
George Rosenberger, K. Hovnanian

from the desk of...

Debbie Switzer

E&S Control Specialist
John Marshail SWCD

98 Alexandria Pike, Suite 31
Warrenton, VA 20186

(540) 347-3120 ext 3
Fax: (540) 349-0878




EROSION & SEDIMENT CON)\ AOL

INSPECTION REPORT

Project Name: VINT HILL LANDBAY “G” File No.
Inspection Date: 1/20/05 Time: 1:10 PM Inspected by: Debbie Switzer
STAGE OF CONSTRUCTION
Pre-construction Conference  Rough Grading/Utilities = Temporary Stabilization Finish Grading
Clearing and Grubbing Road Prep/Paving = Buitding Construction Final Stabilization
*State o if
Regulation repeat
(section) violation Problem location & description Corrective action required Deadline
See below

COMMENTS: Lot 48 and the roadways in that area are a mess. I've issued a STOP inspection on lot 48.
Please add a construction entrance and silt fence for this lot and clean up all of Averbach Court. Sutherland Ct.

looks better. Thanks

Individual Lots (K. Hovnanian) -

Lot 13 — fix silt fence / clean up road in front.

Lot 14 - Please add curb and gutter inlet protection until the area by lot 14 is stabilized.
Lot 27 - OK

Lot 28 — Complete - RTC

Lot 29 - Fix silt fence

Lot 31 —silt fence OK / Paved driveway

Lot 34 - OK.

Lot 41 - OK.

Lot 42 - Complete - RTC

Lot 44 — Repair Silt fence

Lot 48 — Needs stone for construction entrance / Repair silt fence REPEAT STOP work order issued
Lot 78 — paved driveway / silt fence - Ok

Lot 80 — Silt fence OK / needs stone for construction entrance REPEAT

Lot 81 — Repair silt fence in back

Lot 82 - CE - good

Lot 84 — OK
Lot 85 - OK
Lot 86 — OK

Lot 87 — Repair silt fence and clean up CE
Lot 88 — Needs stone CE

Lot 89 — Repair silt fence

Lot 90 — Repair silt fence

Verbal notification given to: Talked with George

Completion deadlines:

Report prepared by: fi\ ,L,L—(/\; 72 (*Jit\

Debbie Switzer

Written notification given to: Vint Hill EDA From the desk of
i i H rom the desk oOf...

Dave Simons, Miller & Smith . Debbie Switzer

George Rosenberger, K. Hovnanian E&S Control Specialist

John Marshall SWCD

98 Alexandria Pike, Suite 31

Warrenton, VA 20186

(540) 347-3120 ext 3
Fax: (540) 349-0878




EROSION & SEDIMENT CON1ROL

INSPECTION REPORT

Project Name: VINT HILL LANDBAY “G” File No.
Inspection Date: 12/21/04 Time: 10:25 AM Inspected by: Debbie Switzer
STAGE OF CONSTRUCTION
Pre-construction Conference  Rough Grading/Utilities = Temporary Stabilization Finish Grading
Clearing and Grubbing Road Prep/Paving = Building Construction Final Stabilization
“State aif
Regulation repeat
{section) violation Problem location & description Corrective action required Deadline
See below
12/27/04
COMMENTS: | talked with Tim Harms - they will install silt fence on the lower side of the trail where it is protected.

They will seed and mulch after final grade.

Southerland Court is better, but still messy. Please shovel and clean the road.

Individual Lots (K. Hovnanian) —

Lot 13 -0K

Lot 14 - OK — Please clean curb and gutter inlet protection in front of Lot 14.
Lot 23 — Complete — RTC.

Lot 25 — Siit fence — OK / yard mulched

Lot 26 — Complete — Return to County

Lot 27 — Repair silt fence / Needs stone for construction entrance.

Lot 28 — Repair silt fence / Driveway is paved.

Lot 29 - Repair silt fence

Lot 31 — Construction entrance needs stone.

Lot 32 — Construction entrance needs stone.

Lot 33 ~ Complete — Return to County

Lot 34 — Construction entrance - good / Needs silt fence REPEAT

Lot41 - OK

Lot 42 — Siit fence - OK/ Drive way paved.

Lot 43 - Complete - RTC.

Lot 44 — Needs more stone for construction entrance / Repair silt fence
Lot 48 ~ Needs stone for construction entrance / Repair silt fence

Lot 78 — Needs stone / silt fence - Ok

Lot 82 — Construction entrance — good / Needs silt fence behind it

Lot 84 — Construction entrance - OK/ Repair silt fence behind lot. REPEAT
Lot 85 — Construction entrance - OK



Vint Hill Landbay G
12/21/04

Lot 86 - OK

Lot 87 — Needs more stone on construction entrance
Lot 88 — Needs a construction entrance REPEAT

Lot 83 — Needs construction entrance REPEAT

Lot 90 — Repair silt fence.

Lots 35, 36, 37, 39, and 80 are not activated for inspection yet, but they all need construction entrances.

Verbal notification given to: Talked with Tommy and George

Completion deadlines: 12/27/04

Report prepared by: 2\3 A4 XLJV%/_‘/

Debbie Switzer

Written notification given to: Vint Hill EDA
Dave Simons, Miller & Smith
George Rosenberger, K. Hovnanian

From the desk of...

Debbie Switzer

E&S Control Specialist

John Marshall SWCD

98 Alexandria Pike, Suite 31
Warrenton, VA 20186

(540) 347-3120 ext 3
Fax: (540} 349-0878



EROSION & SEDIMENT CON1ROL

INSPECTION REPORT

Project Name: VINT HILL LANDBAY “G” File No.
Inspection Date: 12/8/04 Time: 11:45 AM Inspected by: Debbie Switzer
, STAGE OF CONSTRUCTION
Pre-construction Conference  Rough Grading/Utilities = Temporary Stabilization Finish Grading
Clearing and Grubbing Road Prep/Paving = Building Construction Final Stabilization
*State O if
Regulation repeat
(section) violation Problem location & description Corrective action required Deadline
See below
12/15/04

COMMENTS: The trail between this section and the wetlands needs to be seeded and mulched ASAP.

Southeriand Court is extremely messy. Please shovel and clean the road, instalt construction entrances for each lot and
maintain the silt fence around the lots.

There are several curb and gutter inlets that are tull and need to be replaced —~ Shugart Court and on Osborne Dr. near lot
27. Please also clean the road in front of these inlets. '

Individual Lots (K. Hovnanian) -

Lot 13 — Construction entrance needs more stone; repair siit fence REPEAT
Lot 14 —

Lot 18 — complete - RTC

Lot 25 — Needs sod or silt fence REPEAT

Lot 27 — Needs silt fence

Lot 28 — Silt fence — OK / Construction entrance — good

Lot 29 - Silt fence — OK / Construction entrance needs stone
Lot 30 - Silt fence — OK / Construction entrance needs stone
Lot 31 — Clean up around entrance

Lot 32 - siit fence OK / Needs construction entrance.

Lot 33 —Needs sod or silt fence.

Lot 34 — Construction entrance - good / Needs silt fence

Lots 35 — 37 (Needs construction entrance / repair silt fence
Lot 41 — Needs construction entrance and silt fence REPEAT
Lot 38 ~ OK

Lot 39 — Needs construction entrance

Lot 40 - Needs more stone

Lot 41 — Needs stone

Lot 42 — Repair silt fence / Clean up road in front.

Lot 43 — Repair silt fence / Clean up road in front.

Lot 44 — Needs more stone

Lot 78 — Use existing construction entrance and maintain silt fence.
Lot 79 — Needs stone for construction entrance

Lot 80 — needs construction entrance

Lot 81 — Maintain silt fence in front and back

Lot 82 — Needs silt fence behind it

Lot 83 ~ Needs silt fence

Lot 84 — Repair silt fence behind lot. REPEAT



Vint Hill Landbay G
12/8/04

Lot 85 — Maintain silt fence / needs more stone.

Lot 86 — Repair silt fence / Construction entrance — OK
Lot 87 —Maintain silt fence / Needs more stone

Lot &8 — Needs a construction entrance

Lot 89 — Needs construction entrance

Lot S0 — Construction entrance needs more stone / maintain silt fence.

Verbal notification given to: Talked with George and Tommy on site.
Completion deadlines: 12/1 5/04

Report prepared by: / N 9)2VK ),)\
Debbie Switzer

Written notification given to: Vint Hill EDA
Dave Simons, Miller & Smith
George Rosenberger, K. Hovnanian

From the desk of...

Debbie Switzer

E&S Tontroi Specialist

Johi Marshall SWCD

98 Alexaniiria Pike, Suite 31
Warrenton, VA 20186

(540) 347-3120 ext 3
Fax: (540) 349-0878



Vint Hill Landbay H
11/22/04

Miller & Smith Homes

Comrie Court is messy. Each lot needs an individual construction entrance and siit fence around the fot.

The construction trailer needs more stone on entrance to prevent tracking.

Lot9- OK-RTC

Lot 10 - OK - RTC

Lot 11 — Repair silt fence / Need more stone on entrance.

Lot 12 —Repair silt fence / construction entrance OK

Lot 13 — Repair silt fence / construction entrance needs stone
Lot 14 — Needs silt fence /construction entrance OK

Lot 15 — Repair silt fence / construction entrance -OK

Lot 16 - Repair silt fence / Needs construction entrance REPEAT
Lot 17 — Repair silt fence / Needs construction entrance REPEAT
Lot 18 - Repair silt fence / Needs construction entrance REPEAT
Lot 75~ 0K - RTC

Lot 76 — Need silt fence in back corner. *

Lot 77 - OK

Lot 78 — silt fence — OK/ Construction entrance needs stone.

Verbal notification given to:  Spoke with Nelson

Completion deadlines: 12/16/04.

Report prepared by: 8)/@4'\'@ )g L\/:z)/\ﬂ

Debbie Switze?

Written notification given to: Vint Hill EDA
Kevin Friel, Miller & Smith
Miiton Seabolt, Engle Homes
Steve Bryson, Engle Homes
Nelson Green, Miller & Smith Homes

From the desk of...

Debbie Switzer

&3 Control Specialist

John Marshall SWCD

98 Alexandria Pike, Suite 31
Warrenton, VA 20186

(540) 347-3120 ext. 3
Fax: (540) 349-0878



EROSION & SEDIMENT CON\ /0L

INSPECTION REPORT

Project Name: VINT HILL LANDBAY “G” File No.
Inspection Date: 10/28/04 Time: 2:10 PM Inspected by: Debbie Switzer
STAGE OF CONSTRUCTION
Pre-construction Conference  Rough Grading/Utilities = Temporary Stabilization Finish Grading
Clearing and Grubbing Road Prep/Paving = Building Construction Final Stabilization
*State 0 if
Regulation repeat
(section) violation Problem location & description Corrective action required Deadline
See below

COMMENTS: Please install construction entrance and silt fence for each lot. All equipment leaving the road must use
stone construction entrances.

Individual Lots (K. Hovnanian) -

Lot 3 — There is a bare area in back. Needs sod or seed and muich. REPEAT
Lot 12 — Complete - RTC

Lot 13 — Construction entrance OK; repair siit fence

Lot 14 — D/W entrance paved; silt fence OK

Lot 16 — Complete RTC

Lot 18 — Apron and side walk in.

Lot 20 —~ Complete - RTC

Lot21 - Complete - RTC

Lot 22 — Complete - RTC

Lot 25 — Repair silt fence ; dress up construction entrance

Lot 28 — Needs silt fence and Construction entrance REPEAT
Lot 29 - Needs construction entrance

Lot 30 — Needs construction entrance / repair silt fence

Lot 31 — construction entrance good / repair silt fence

Lot 32 — Reinstall siit fence / needs construction entrance

Lot 33 — repair silt fence

Lot 34 — Needs construction entrance / Needs silt fence REPEAT
Lot 40 — Needs construction entrance and siit fence

Lot 41 — Needs construction entrance and silt fence

Lot 42 — Construction entrance OK / Needs siit fence

Lot 43 — Needs construction entrance and silt fence REPEAT

Lot 44 — Needs construction entrance / silt fence OK

Lot 78 — Needs silt fence and construction entrance. Clean up road in front!
Lot 84 - Needs silt fence and construction entrance

Lot 86 - Need silt fence and construction entrance

Lot 87 — Needs construction entrance and silt fence

Lot 90 — silt fence and construction entrance - OK



Vinthill Landbay G
Pg2
10/28/04

Verbal notification given to: Spoke with Mr. Rosenburger on site

Completion deadlines: 11/5/04

Report prepared by: &M

Debbie Switzer

Written notification given to: Vint Hill EDA
Dave Simons, Miller & Smith
Butch Crouch, William A. Hazel, Inc.
George Rosenberger, K. Hovnanian

From the desk of...

Debbie Switzer

E&S Control Specialist

John Marshall SWCD

98 Alexandria Pike, Suite 3t
Warrenton, VA 20186

(540) 347-3120 ext 3
Fax: (540) 349-0878



EROSION & SEDIMENT CON1ROL

INSPECTION REPORT

Project Name: VINT HILL LANDBAY “G” File No.
Inspection Date: 10/6/04 Time: 8:40 AM Inspected by: Debbie Switzer
STAGE OF CONSTRUCTION
Pre-construction Conference Rough Grading/Utilities = Temporary Stabilization Finish Grading
Clearing and Grubbing Road Prep/Paving = Building Construction Finai Stabilization
*State aif
Regulation repeat
{section) violation Problem location & description Corrective action required Deadline

COMMENTS: There are many new lots opening up. Please install construction entrance and silt fence for each lot. All
equipment leaving the road must use stone construction entrances.

Individual Lots (K. Hovnanian) -

Lot 2 — Complete RTC
Lot 3~ There is a bare area in back. Needs sod or seed and mulch. REPEAT
Lot 12 — Repair silt fence. ;
Lot 13 - Not started yet. Need construction entrance; repair silt fence
Lot 14 - Construction entrance - OK; Repair silt fence

Lot 15 — Complete - RTC
Lot 16 — driveway paved; yard mostly sodded. Some disturbance in back
Lot 17 - Complete - RTC
Lot 18 — Put up silt fence or extend stone - REPEAT

Lot 20 — Needs construction entrance and silt fence - REPEAT
Lot 21 - Repair silt fence
Lot 22 — Paving sidewalk / install silt fence or sod.
Lot 24 — Complete — RTC
Lot 25 — Repair silt fence ; Construction entrance needs stone

Lot 28 — Needs silt fence and Construction entrance

Lot 31 — Needs siit fence and construction entrance

Lot 33 — Clean up construction entrance / repair silt fence

Lot 34 —~ Needs construction entrance / Needs silt fence

Lot 42 — Needs construction entrance / Needs silt fence

Lot 43 — Needs construction entrance and silt fence

Lot 78 — Not started yet. Will need silt fence and construction entrance
Lot 84 - Not started yet. Will need silt fence and construction entrance
Lot 86 - Not started yet. Will need silt fence and construction entrance
Lot 91 - Compiete - RTC

Lot 93 — paved / silt fence OK
Lot 94 — paved / silt fence OK
Lot 95 — Needs silt fence or sod

Lot 96 - Complete - RTC.
Lot 97 — Complete — RTC




Vinthill Landbay G
Pg 2
10/6/04

Verbal notification given to: Spoke with Mr. Rosenburger on site
Completion deadlines: 10/15/04

Report prepared by: Qy(f@u )(,J\T

Debbie Switzer

Written notification given to: Vint Hill EDA
Dave Simons, Miller & Smith
Butch Crouch, William A. Hazel, Inc.
George Rosenberger, K. Hovnanian

From the desk of...

Debbie Switzer

E&S Control Specialist

John Marshall SWCD

98 Alexandria Pike, Suite 31
Warrenton, VA 20186

(540) 347-3120 ext 3
Fax: (540) 349-0878



EROSION & SEDIMENT CONTROL

INSPECTION REPORT

Project Name: VINT HILL LANDBAY “G” File No.
inspection Date: 9/9/04 Time: 11:25 AM Inspected by: Debbie Switzer

STAGE OF CONSTRUCTION

[l Pre-construction Conference [ Rough Grading/Utilities

Temporary Stabilization I! Finish Grading

—
-~
[—
—_—
-~
[—

[ Clearing and Grubbing (] Road Prep/Paving Building Construction {1 Final Stabilization
*State oif
Regulation repeat
(section) violation Problem location & description Corrective action required Deadline
9/17/04
See below

COMMENTS:  The cul-de-sac area at Shugart Ct. is very messy. Clean up the road and install silt fence and
construction entrances.

Individual Lots (K. Hovnanian) —

Lot 2 - Sitt fence — OK / They are getting ready to pave the sidewalk and driveway.
Lot 3 —~ There is a bare area in back. Needs sod or seed and mulch.

Lot 9 — Complete - RTC

Lot 12 — construction entrance needs stone; silt fence OK

Lot 13 — construction entrance needs stone; silt fence OK

Lot 14 - Construction entrance needs stone; silt fence OK

Lot 15 — paved and sodded. - Bare area in back. Need to sod or seed and mulich.
Lot 16 — the sidewalk is in, sod or seed and mulch or put the silt fence back up.
Lot 17 - Clean up construction entrance; Needs silt fence

Lot 16 — Clean up construction entrance; Needs silt fence

Lot 19 — Complete - RTC

Lot 20 — Needs construction entrance and silt fence

Lot 21 - Silt fence OK; Construction entrance - OK

Lot 22 - Silt fence OK; Construction entrance - OK

Lot 24 - Silt fence OK; Construction entrance - OK

Lot 25 - Silt fence OK; Construction entrance needs stone

Lot 33 — Not started yet. Needs construction entrance and silt fence

Lot 43 — Digging out basement. Needs construction entrance and siit fence

Lot 91 - construction entrance needs stone; silt fence OK

Lot 93 —silt fence —OK; Construction entrance needs stone.

Lot 94 —silt fence OK

Lot 95 — Tack up silt fence

Lot 96 - Tack up silt fence ; construction entrance needs stone.

Verbal notification given to: Spoke with Mr. Rosenburger on site — They will clean up Lots 17 & 18 today.

Completion deadlines: 9/17104
Report prepared by:
Debbie Switzer Fromm the desk of .
Debbie Switzer
Written notification given to: Vint Hill EDA E&5 Mantro’ Specialist

Dave Simons, Miller & Smith
Butch Crouch, William A. Hazel, Inc.
George Raosenberger, K. Hovnanian

98 Alexandre we Suite 31
War, civtor vA 20186

(540) 347-3120 ext 3
Fax: (540) 349-0878



Lot 68 — No work started yet.

Lot 23 — Construction entrance OK; silt fence OK

Lot 24 — Construction entrance OK; silt fence OK

Lot 25 - Construction entrance — OK; Silt fence OK

Lot 26 — silt fence OK - Can have only one construction entrance — close off one opening with silt fence.
Lot 71 — Silt fence OK — Construction entrance - OK

Miller & Smith Homes

Lot 7 - complete —~ Return to County

Lot 8 — complete — Return to County

Lot 9 - Construction entrance needs more stone; silt fence - OK

Lot 10 —Needs stone for construction entrance- REPEAT. Silt fence OK
Lot 74 —~ complete — Return to County

Lot 75 -~ Tack up silt fence / construction entrance- OK

Lot 76 — silt fence — OK/ construction entrance - OK

Verba! notification given to:
Completion deadlines: 9/17/04

Report prepared by:

Debbie Switzer

Written notification given to: Vint Hill EDA
Kevin Friel, Milier & Smith
Butch Crouch, William A. Hazel, Inc.
Tom Cummings, Engle Homes
Nelson Green, Miller & Smith Homes
Calvin Hardin (e-mail)

From the desk of. .

Debbie Switzer

E&S Control Specialist

John Marshall SWCD

98 Alexandria Pike, Suite 31
Warrenton, VA 20186

(540) 347-3120 ext. 3
Fax: (540) 349-0878



EUSION & SEDIMENT CON1ROL

INSPECTION REPORT

Project Name: VINT HILL LANDBAY “G” File No.
Inspection Date: 8/11/04 Time: 12:10 PM Inspected by: Debbie Switzer
STAGE OF CONSTRUCTION
Pre-construction Conference  Rough Grading/Utilities = Temporary Stabilization Finish Grading
Clearing and Grubbing Road Prep/Paving = Building Construction Final Stabilization
*State o if
Regulation repeat
(section) violation Problem location & description Corrective action required Deadline
8/20/04
See below

COMMENTS:  Overall the site looks pretty good. See notes below.

Individual Lots (K. Hovnanian) —

Lot 2 — Silt fence — OK / Construction Entrance - OK

Lot 5 — paved and sodded — Return to County

Lot 8 - Complete - RTC ‘

Lot 9 — seed and mulch or put up silt fence

Lot 12 — construction entrance OK; silt fence OK

Lot 13 — construction entrance needs stone; silt fence OK
Lot 14 - Construction entrance OK; silt fence OK

Lot 15 — paved and sodded.

Repair the drop inlfet protection behind this lot

Lot 16 — Needs construction entrance; silt fence OK.
Lot 17 - Clean up construction entrance; tack up silt fence.
Lot 18 — Clean up construction entrance; silt fence OK
Lot 19 — Construction entrance OK

Lot 20 — Construction entrance OK

Lot 21 - Needs silt fence in front.

Lot 22 — Needs silt fence in front

Lot 24 — Clean up road in front

Lot 25 — Tack up silt fence

Lot 91 - construction entrance — OK; silt fence OK

Lot 93 ~ tack up silt fence

Lot 94 — Tack silt fence up.

Lot 95 - Tack up silt fence .

Lot 96 - Silt fence —~OK; construction entrance OK

Lot 97 — Return to county

Lot 98 — Return to county

Lot 99 — Needs siit fence at lower end or sod




ERUSION & SEDIMENT CON\ A0OL

INSPECTION REPORT

'roject Name: VINT HILL LANDBAY “G” File No.
Inspection Date: 7/26/04 Time: 10:15 AM Inspected by: Debbie Switzer
STAGE OF CONSTRUCTION
Pre-construction Conference  Rough Grading/Utilities = Temporary Stabilization Finish Grading
Ciearing and Grubbing Road Prep/Paving = Building Construction Final Stabilization
*State Q if
Regulation repeat
(section) violation Problem location & description Corrective action required Deadiine

COMMENTS: Shugart Court is looking much better. Construction entrances are in and the road is cleaner.

The following violations need to be cortrected:

+« There are several repeat violations noted below. Stop work orders will be issued next time if the probiems are not
addressed.
« Maintain / replace curb and gutter inlet protections throughout site.

individual Lots (K. Hovnanian) — All entrances used by construction traffic MUST have a stone construction entrance

»t 2 — clean up around construction entrance and repair silt fence.

Lot 5 — repair silt fence on site (REPEAT)

Lot 8 — Complete - RTC

Lot 9 — Needs silt fence (REPEAT)
.Lot 10 — Complete - RTC

Lot 11 — Complete - RTC

Lot 14 — repair construction entrance — Needs more stone— clean up mud on road (REPEAT!) There is a crew on site
installing silt fence and the stone is on the way .

Lot 15 — repair silt fence, (REPEAT)

Lot 16 — Needs silt fence and construction entrance.

Lot 17 - Needs a construction entrance — add stone and silt fence (REPEAT)
Lot 19 — Need to clean road in front and replace curb & gutter inlet protection.
Lot 21 - add stone on construction entrance (REPEAT)

Lot 22 — add stone to entrance (REPEAT)

Lot 23 — Complete - RTC

Lot 24 — Construction entrance — OK; repair silt fence

Lot 25 — Maintain silt fence

Lot 91 - construction entrance — OK; maintain silt fence

Lot 93 — silt fence — OK

Lot 94 — Tack silt fence up.

Lot 95 -

Lot 96 - Silt fence —OK; construction entrance OK




Verbal notification given to: Spoke with Mr. Rosenburger on site. Crews are on site putting up silt fence and stone for
construction entrances have been ordered.

Completion deadlines: 8/2/04
! <
Report prepared by: }\%Aﬁé\) }} W%
Debbie Switzer ~

Written notification given to: Vint Hill EDA
Dave Simons, Miller & Smith
Butch Crouch, William A. Hazel, inc.
George Rosenberger, K. Hovnanian

From the desk of...

Debbie Switzer

E&S Control Specialist
John Marshall SWCD

98 Alexandria Pike, Suite 31
Warrenton, VA 20186

(540) 347-3120 ext 3
Fax: (540) 349-0878



ERUSION & SEDIMENT CON. A0L

INSPECTION REPORT

Project Name: VINT HILL LANDBAY “G” File No.
Inspection Date: 7/1/04 Time: 12:10 PM inspected by: Debbie Switzer
STAGE OF CONSTRUCTION
Pre-construction Conference  Rough Grading/Utilities = Temporary Stabilization Finish Grading
Clearing and Grubbing = Road Prep/Paving = Building Construction Final Stabilization
*State 0 if
Regulation repeat
(section) violation Problem location & description Corrective action required Deadiine
7/12/04

COMMENTS: Ali of the roads in this section are extremely messy. There is heavy tracking from the stock pile between
lots 41 & 42.

The following violations need to be corrected: -

1. MS-17 — Shugart Court is still extremely messy. (K. Hovnanian) REPEAT
- Roads need to be scraped/swept
- All silt fence needs to be repaired/re-installed
- Construction entrances need to be fixed up.
- Add a construction entrance to the stock pile.

Individual Lots (K. Hovnanian) — All entrances used by construction traffic MUST have a stone construction entrance

Lot 2 — entrance and silt fence OK

Lot 4 — Return to County

Lot 5 — entrance OK, repair silt fence on site (REPEAT)

Lot 6 — lot sodded- Return to County

Lot 7 — lot sodded- Return to County N

Lot 8 - Needs silt fence

Lot 9 — Needs silt fence

Lot 10 - entrance and silt fence OK

Lot 11 — entrance and silt fence OK

Lot 14 — repair construction entrance — clean up mud on road (REPEAT)
Lot 15 - repair silt fence, (REPEAT)

Lot 16 — They are getting to pave entrance

Lot 17 - Needs a construction entrance — add stone and silt fence
Lot 19 — install silt fence and clean up construction entrance

Lot 21 - add stone on construction entrance

Lot 22 — add stone to entrance (REPEAT)

Lot 23 — entrance and sift fence OK

Lot 24 — add #3 stone to entrance — used by traffic — clean up mud off roads, Tack up silt fence REPEAT
Lot 26 — Return to County

Lot 91 - Needs construction entrance, tack up silt fence

Lot 96 - Needs construction entrance

Lot 97 - Return to County




Verbal notification given to:

Completion deadlines: 7/12/04

Report prepared by: L(\\\) A«dQ/\A 2 bﬁ}/x

Debbie Switzer

Written notification given to: Vint Hill EDA
Dave Simons, Miller & Smith

Butch Crouch, William A. Hazel, inc.

George Rosenberger, K. Hovnanian

From the desk of...

Debbie Switzer

E&S Control Specialist
John Marshall SWCD

98 Alexandria Pike, Suite 31
Warrenton, VA 20186

(540) 347-3120 ext 3
Fax: (540) 349-0878
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EROSION & SEDIMENT CONTROL

INSPECTION REPORT

Project Name: VINT HILL LANDBAY “G" File No.
inspection Date: 4/1/04 Time: 2:00 FM inspectad by: Mike Blake
STAGE OF CONSTRUCTION
Pre-construction Conference  Rough Grading/Utilities Z Temporary Stabilization Firush Grading
Clearing and Grubbing = Road Prep/Paving = Building Construction Final Stabilization
*State 0t
Regulation repsat
(section) violation Problem location & description Corrective action required Deadline

COMMENTS: Raintoday. Stone has been laid on remalnder of roads. Inlet pratections look goad.

The fallowing violations need to be corrected.

1. MS-10 - Instalt inlet protaction on the new curb inlets.

2. MS-1 - Sead and muich disturbed areas bsehind curbs now that they have been tiackfilled.

|ndividual Lota (K. Havnanian)

Lot 2 - entrancs and sift fance OK
Lot 3 - entrance and silt fence OK
Lot 4 —silt lence OK, add #3s to entrance

Lot § - silt tence OK, add #3s to entrance

Lot 6 - entrance and silt fence OK

Lot 7 - install silt feace along front and back of lot (REPEAT VJOLATION), entrance OK
Lat 23 - foundation in place, instal] construction entrance and silt fence

Lot 26 - foundation in place, jnstall construction entrance and silt fance

Lot 97 - reinstal| silt fence or sad lot
Lot 98 - install silt fence along {ront

Lot 99 — entrance and silt fance OK

Verbal notification given to:

Completien deadlines: _an ﬁg
Report prepared by: v M/ ’

Miks Blake

Written notificalion given to:  Vint Hill EDA
Dave Simons, Miller & Smith
Butch Crouch, William A. Haze!, Inc.
George Rosenbergsr, K. Hovnanian

From {he desk of...

Mika Blake

E&S Program Manager
John Marshall SWCD

98 Alexandria Pika. Suite 31
Warrenton. VA 20186

(540) 347-3130
Fax: (540) 349-0878



04-01-2004 17:06 JOHN MARSHALL SWCD -+ 3477905

ERDSION & SEDIMENT CONTROL

INSPECTION REPORT

70. 672 o5

|

Project Name: VINT HILL LANDBAY “G” File No.
Inspection Date: 4/1/04 Time: 2:.00 PM Inspected by: Mike Blake
STAGE OF CONSTRUCTION
Pre-construction Conference  Fiough Grading/Utilities Z Temporary Stabilization Finish G rading
Clearing and Grubbing = ‘oad Prep/Paving = Building Construction Final Stabilization
“State 0
Regulation repsal
(section) violation Pinblem location & description Corrective action required Deadline

COMMENTS: Raintoday. Stone h.s been laid on remalnder of roads. Inlet protections look good.

The fallowing violations nesd to ke corrected:

1. MS-10 - Install inlet protection ¢:n the new curb iniets.

2. MS-1 - Sesd and muich disturbad areas behind curbs naw that they have besn backfilled.

Individual Lots (K. Hovnanian)

Lot 2 - enlrance and silt fance OK

Lot 3 - entrance and silt fence OK

Lol 4 - silt fance OK, add #3s 10 enirance

Lot 5 ~ silt fence OK. add #3s to enirance

Lot 6 - entrance and silt fence OK

Lot 7 - install silt fence along front &nd back of ot (REPEAT VIOLATION), entrance QK
Lot 23 - foundation in place, install ;onstcuction entrance and silt fence

Lot 26 — foundation in place, jnstall ;onstruction entrance and silt fenca

Lot 97 — reigstal| sjjt fence oy sod lo'
Lot 96 — instalt silt fenca along front

Lot 99 — entrance and silt fance OK

Verbal notification given to:

Completion deadlines: ‘ 4/1%@
I .
Report prepated by: M WM/
Miiie Blake

Written notification given to:  Vint Hill EDA
Dava Simons, Mitier & Smith
Buich Crouch, William A. Hazel, inc.
Ge arge Rosenberger, K. Hovnanian

From the dssk of...
Mike Blaxe
€45 Program Manager
John Marshad SWCO

98 Alexarndria Pike. Suite 31
Warrenton, VA 20186

(S40) 347-3120
FPIZ {540) 345-0878
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EROSION & SEDIMENT CONTROL

INSPECTION REPORT
Praject Name: QT File No. -
Inspection Date:  3/18/04 Time: 1100 AM Inspected by: Mike Blake
STAGE OF CONSTRUCTION
Pra-construction Conference  Rough Grading/Utilities = Temporary Stabilization Finish Grading
Clearing and Grubbing = Road Prep/Paving = Bullding Construction Final Stabilization
*State oif
Regulation repeat
(section) violation Prablem iacation & description Corrective action required Deadline

COMMENTS: Seeding and mulching of the majority of the disturbed areas has been completed and looks good. With the
exception of the areas draining to sedimeni basin #1, most areas on sile have been seeded and mulched. Flushing of
walerlines underway on site. Need to keep Mauchlsy Court and Osborne Drive clean. Keep inlet protections cleaned out.

The jollowing vialatlons nged to be corrected.

1. MS-17 - Add stons ta construction entrance onto Osborne Count.

The followipq violations have been correct

2. MS-11-Siltfence has been installad around storm sewer outfall structure <38>.
3. MS+4 - Silt fence below lots 71 & 72 is in place and holding well.

Individual Lots (X. Hovnanian)

Lot 3 - entrance and silt fence OK
Lot 4 ~ entrance and silt fence OK

Lot 5 - insiall sjlt tence in fropt, block off entrance with silt fence or install conatruction entrance
Lot 6 — install silt {fence along front of lot, add sio onsiructi g
Lot 7 - install silt fence along front and back ot iot, install construction entrance wi lone

Lot 97 — entrance and silt fence OK
Lot 99 - entrance and silt fance OK

Verbal notlfication glven to: vin Fria

Completion deadiines: 3/31/04

Report prepared by: 77"“4‘/% &’é"" ’
Mike Blake

Written notltication glven to: Vint Hill EDA
Kevin Friel, Miller & Smith
Butch Crouch, William A. Hazel, Inc.
George Rosenberger, K. Hovnanian

From the dask ol...

Mike Biake

£4S Program Manager
Jonn Marshal SWCO

98 Afexandra Pike, Suite 31
Warnenton, VA 20186

(B40) 347-3120
Fax: (540) 349-0878
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EROSION & SEDIMENT CONTROL

INSPECTION REPORT

Project Name: YINT HILL LANDBAY "G~ File No.

paz

Inspection Date: 2/25/04 Time: 2:30 PM Inspected by: Mike Blake
STAGE OF CONSTRUCTION
Pre-construction Conferance  Rough Grading/Utilitles = Temporary Stabilization Finish Grading
Clearing and Grubbing Z Road Prep/Paving = Building Gonstruction Final Stabilization
“State O if
Reguiation repeat
{(section) viotatlon Problem location & descrigtion Corrective action required Deadline

COMMENTS: Sediment basin #2 was remaved —~ channei constructed. Super sill fence and rock check dam in place.

The following violations need ta be corrected:

1.

MS-11 - Install rip rap outlet protection at storm sewer ouffall structure <38> inta stream channel. Install silt fence,
per approved plan, around culvert outist. Seed and mulch afl disturned areas leading into channel. {REPEAT
VIOLATION)

- 2/25 - Rip rap outlet protection has been installad, hawever siit fance has not been installed and the areas
have not been seeded and muiched.
MS-17 - Add stone to construction entrance onto Osborne Count.

MS-4 — Sadimeant traps on lats 71 & 72 have been removed. Make sure all silt fence is up and in good condition.

MS-17 - Pumping underway out of sediment trap on lol 54. ALL PUMPING MUST USE A SILT BAG TO FILTER
THE WATER. Any future violations may result in a Stop Work Ordsr on the project.

The follawing violations have been corracted:

5

8.

MS-11 - Rip rap has been placed along channel to pumpstation.

MS-11 - Rip rap outlet protection has bean installed at storm sewer outfall into sediment basin #1.

individusal| Lots (K. Hovnanian)

Lot 3 ~ reinsiall silt fence, install construction enirance with #3 stone
Lol 6 - install silt fence ajong frant and back of lot, install construction entrance with #3 stone
Lot 7 - Insta|| siit fance along front and back of lot, install construction gntrance with #3 stone

Lot 97 — maintain siit [8nce and entrance
Lot 99 - maintain silt fence and entrance

Verbal notification given to: Kevin Friel, George Rogenbergar

Completion deadlines: /z - 3/3%04
Report prepared by Al

Written notlfication glven to:  Vint Hilt EDA

Mike Blake

Kavin Frial, Miller & Smith

From thae desk of...

Mika Blaka
Butch Crouch, Willlam A. Hazal, Inc. EAS Pragram Menagar
George Rosenberger, K. Hovnanian John Marehall SWCD

88 Alexandrla Pika, Sulte 31
Warranion, VA 20186

(540) 347-3120
Fax: (540) 348-0878
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D
1 98 Alexandria Pike, Suite 31
Warrenton, VA 20186
(540) 347-3120
(540) 349-0878 (fax)

To; Kevin Frial From: Mike Dlake
Fax: Date: 2/3/04
347-7905
Phone: Pages: 5 (including cover)
Re: E&S Raports v

O Umgent O For Review () Please Comment [] Please Reply O Please Recycle

Kevin

Here are my reports from yssterday. Tne sail stabilization matting Issues can be put on hold until the
weather allows for instaliation.

if you have any questions, Ist me know.
Thanks

Mike



V2937 2004 ¥B: 44 JUHN MARSHALL SWCD » 3477905 ND.438 b4

EROSION & SEDIMENT CONTROL

INSPECTION REPORT
Project Name: YINT HILL LANDBAY G Fiie No. S
Inspection Date: 2/2/04 Time: 11:30 AM Inspected by: Mike Blake
STAGE OF CONSTRUCTION
Pre-construction Conference  Raugh Grading/Ulilities ) Temporary Stabiiization Finish Grading
Clearing and Grubbing = Road Prep/Paving = Building Construction Fina! Stabilization
“State Oif
Regutation repeal
(section) viglation Problem location & description Corractiva aclion required Deadline

COMMENTS: Site snaw covered. Work underway on sanitary sewer lines Averbach Court.

The following vlolations need to be cotrected:

1. MS-11 - Channel to pumpatation has been constructed. However soil stabilization mafling is required in the bottom of
the channel since the existing rip rap is no longer being used. (REPEAT VIOLATION)
- 2f2 - Silt fence has bean repairad. Rip rap still needs to be placed in channel.

2. MS-11 - Instail rip rap outlet protection at storm sewer outfall into sediment basin #1. (REPEAT VIOLAT|ON})
- 2/2 - Not yet complsted.

3. MS-11 - Install rip rap outlet protaction at storm sewer outlall structure <38> into stream channel. install silt fence,
per approved pian, around culvert outlet. Seed and mulch all disturbed areas leading into channel. (REPEAT
VIOLATION)

- 2/2 - Not yet completed.

4. MS-4 - Install/rapair silt fence beiow lot 72.

5. MS-17 - Maintain construction entrance onto Osborne Court. Muddy from vehicular traffic.

The foliowing violations need ta be cofrected:

B. MS-1 - The following areas have bean seaded and muiched:
- Lots 12-26
- Lots 91-94

(ndlviduai L ots (K. Hovnanian)

Lot 3 —inactive
Lot 4 — inactive
Lot 97 - add VOOT 43 stone to construction entrance, repair silt fence
Lot 89 — add VDOT #3 slone to construction entrance, repair silt fence

Verbal notiticatlon given to: Faxed to Kevin Frisl

Completion deadiines: : PQSSED
Repart prepared by: Lol pi- Slad

Mike Blake
From tne dagk of...
. . Mike Blaka
Written notitication glven to: Vint Hilt EDA E&S Program Manager
Kevin Friel, Mitler & Smith Jahn Marahall SWCD
Butch Crouch, Witliam A. Hazel, Inc. 98 Alexandria Pike, Sulta 21

Gsorge Rasenbarger, K. Hovnanian Waranton, VA 20188

(540) 347-3120
Fax: (540) 349-0878
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Lot 87 - install sift fence along road and lot 68, install construction entrance
Lot 70 - maintain conatruction entrances and siit fance

Lot 72 — maintain construction entrances and silt fence

Lot 73 - foundation in place, maintain silt tence and construction entrance

Verbal notltication given to:  Junior, Faxed 10 Kevin Friel

Compietion deadlines; PASSED

Repoart prepared by: WJW M

Mike Blake

Written notification glven ta: Vint Hill EDA
Kevin Friel, Mifler & Smith
Butch Crouch, William A. Hazel, Inc.
Tom Cummings, Engle Homes

From tha deek of...

Miks Blake

E&S Pragram Manager
John Marsheli SWCD

98 Alexandria Pika, Sulte 31
Wamenton, VA 20188

(540) 347-3120
Fax: (540 349-0878
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John Marshall
Soil & Water Conservation

District VIRGINIA 501L

& WATER

Commonwealth of Virginia

C ONS CARV AT | QN

98 Alexandria Pike, Suite 31, Warrentan, VA 20186-2849
(540) 347-3120

Tanuary 5, 2004

Kevin Friel

Miller & Smith

P.O. Box R61456
Warrenton, VA 20187-1456

Re: Vint Hill, Landbay’s “G” and “H"
Dear Mr. Friel:

The most recent Erosion and Sediment Control Inspection of the property (report attached)
teveals the previously recorded problems have not been corrected. Violations of the Virginia
Erosion and Sediment Control Law cited on the last inspection report, dated 11/24/03, and new
violations idennified in the 12/30/03 report, include the following:

Landbay “G”

¢  Minimum Standard 1 states that permanent soil stabilization shall be applied to
denuded areas within seven days after final grade is reached on any portion of the site.
Temporary soil stabilization shall be applied within seven days to denuded areas that
may not be at final grade but will remain dormant for longer than 30 days. Several
areas identified on the attached report must be stabilized.

* Minimum Standard 11 states that before newly constructed stormwater conveyance
channels or pipes are made operational, adequate outlet protection and any required
temporary or permanent channel lining shall be installed in bath the conveyance
channel and receiving channel. Outlet protection and soil stabilization matting must be
installed as outlined in the attached inspection report.

Landbay “H”

*  Minimum Standard 1 states that permanent soil stabilization shall be applied to
denuded areas within seven days after final grade is rcached on any portion of the site.
Temporary soil stabilization shall be applied within scven days to denuded areas that
may not be at final grade but will remain dormant for longer than 30 days. Several
areas identified on the attached report must be stabilized.

“Conserving Natural Resources for a Better Environment’”’
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*  Minimum Standard 4 states that “sediment basins and traps, perimeter dikes, sediment
barriers and other measures intended to trap sediment shall be constructed as a first
step in any land disturbing activity and shall be made functional before upslope land
disturbance takes place.” Silt fence and diversion dikes need to be fixed according to the
attached nspection report.

*  Minimum Standard 10 states that all storm sewer inlets that are made operational
during construction must be protected. Clean out and repair all culvert and storm drain
inlet protections.

= Minimum Standard 11 states that before newly constructed stormwater conveyance
channels or pipes arc made operational, adequate outlet protection and any required
temparary or permanent channel lining shall be installed in both the conveyance
channel and receiving channel. Rip rap and soil stabilization matting must be installed as
outlined in the attached inspection report.

*  Minimum Standard 15 states that “the bed and banks of a watercourse shall be stabilized
immediately affer work in the watercourse is completed.” Install soil stabilization matting as
outlined in the attached inspecuon report.

Please consider this a Notice of Violation. Failure to meet the requirements of the above
Minimum Standards by 1/19/04 may result in a Stop Work Order. If you have any quesuons
regarding this notice, or require assistance in meeting these specifications, please call.

Sincerely,

Thueks YW gL
Mike Blake
E&S Program Manager

Cc: Christer Carshuly, Office of Community Development
Laura Edmonds, Office of Community Development

o
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EROSION & SEDIMENT CONTROL

INSPECTION REPORT

Project Name: YINT HILL LANDBAY “G" File No.

inspection Date: 12/30/03 Time: 10:30 AM Inspected by: Mike Blake
STAGE OF CONSTRUCTION
Pra-canstruction Canference = Rough Grading Finish Grading
= Clearing and Grubbing Buiding Construction Final Stabilization
*State oif
Regulation repeat
(section) violation Prablem location & description Corrective action required Deadiine

COMMENTS: Second round of paving has occurred up to the end of Phase 1 (lots 91 and 26). Canstruction entrance
placed at the end of Osborne Drive. Basin #1 appears to have been pumped down for storm sawer construction. More
rip rap has been placed at the SWM Pand #6 outfall channel at the request of the neighboring landowner.

The following violations need ta be corracted:

1. MS-11 - Channsl to pumpstation has been constructed. Howevsr sail stabilization matting is required in the bottom of
the channal since the existing rip rap is no longsr being used. (REPEAT VIOLATION)
- 12/30 - More disturbance has occurred along this channei due to recent rip rap placement. All disturbed
areas must be seeded and mulched. Silt fence at edge of disturbance on “G" has been run over and needs ta
be re-installed.

2. MS-1 - All areas that will remain dormant for longer than 30 days must be stabilized with temporary seed and mulch.
The tollowing areas appear to meet this criteria and must be seeded and muliched:
- Lots 12-26
- lots 91-94

3. MS-11 -~ Install rip rap outlet protaction at storm sewer oulfall inta sediment basin #1.

4. MS8-11 -~ Install rip rap outlet protaction at storm sewer outfall structure <38> into stream channel. Install silt fence,
per approved plan, around culvert outlet. Sead and mulch all disturbed areas leading into channal.

Individuaj Lots (K. Hovnanian)

Lot 3 - install silt fence and construction entrance
Lot 4 - install silt fence and construction entrance
Lot 97 - foundation in place, repair siit fence, install construction antrance
Lot 99 — foundation in place, repair silt fencs, install construction entrance

Verbal notification glven to: Faxed to Kevin Friel

Completion deadlines: iﬁSEQ
Repact preparad by: %JL/

Mike Blaks

Written notification given to: Vint Hill EDA
Kevin Friel, Miller & Smith From the desk or -
Butch Crouch, William A. Hazel, Inc. E&S Program Managar
George Rosenberger, K. Hovnanian John Marshall SWCO

98 Alexandda Piks, Sulte 3t
Warrenton, VA 20186

(540) 347-3120
Fax: (540) 345-0878
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EROSION & SEDIMENT CONTROL
INSPECTION REPORT
Project Name: YINT HILL LANDBAY“G" ______ FileNo. -
Inspection Date: _11/24/03 Time: 1:30 PM Inspected by: Mike Blake
STAGE OF CONSTRUCTION
Pre-construction Conferenca = Rough Grading Finish Grading
Z Clearing and Grubbing Building Construction Final Stabilization
*State D
Regulation repeat
(section) violation Prablem lacatlon & description Corrective action required Deadline

COMMENTS: All lots that are at final grade nead to ba seaded and muiched as soon as possible. Storm sewar being
constructed along Sutherland Court.

T4e following violations need to he correctad:

1. MS-11 - Channel to pumpstation has besn constructed and all disturbed areas seeded and mulched. However soil
stabilization matting is required in the bottom of the channel since the exisling rip rap is no longer being used.

The following violations have been corrected:

2. MS-1 -Waterline crossing to Landbay “F" has been seeded and muiched. Grass starting 1o come up.

3. MS-4 - Silt fence below sediment trap #4 nas been rapalrad.
4. MS-10 - Curb and drop inlet protections have bean claaned out.

*“The growing seasan Is qulckly coming to an end. Therefore It Is CRITICAL that all disturbed areas that can be
seeded and mulched are done so immediately. **

Verbal notification given 10: Faxed to Kevin Frlel

Compietion deadiines: ASSED
¢
Report prepared by: J LAQZ;Z Ww. é&‘/

Mike Blake

Written notification given to: Vint Hill EDA
Kevin Friel, Miller & Smith
Butch Crouch, Willlam A. Hazel, Inc.

From the desk of...

Mike Biaka

E&S Program Manager
John Marshall SWCD

98 Atgxandria Pixe, Sulte 31
Warrenton, VA 20186

(540) 3473120
Fax: (540) 345-0678



ERUSION & SEDIMENT CON: {OL

INSPECTION REPORT

Project Name: VINT HILL LANDBAY “G” File No.

Inspection Date: _10/30/03 Time: 10:30 AM Inspected by: Mike Blake
STAGE OF CONSTRUCTION
Pre-construction Conference = Rough Grading Finish Grading
= Clearing and Grubbing Building Construction Final Stabilization
“State o if
Regulation repeat
(section) violation Problem location & description Corrective action required Deadline

COMMENTS: Some of the items from the Notice of Violation dated 10/17/03 have been addressed, however not all of the
violations have been corrected. To avoid a STOP WORK ORDER on this project, the following violations must be
addressed immediately.

Lots 1-4, 9-11 and 97-100 have been seeded and mulched. Areas along Cray Drive have also been seeded and
mulched. Looks very good.

The following violations need to be corrected:

1. MS-1 - Sanitary sewer line has been constructed from pumpstation to Sutherland Court. All disturbed areas along
sanitary line, particularly from sediment trap #4 to the pumpstation, must be seeded and mulched and stabilized with
rip rap (as shown on the plan). (REPEAT VIOLATION)

« 10/30 - Topsaoil currently being deposited on easement. Channel is being constructed. Complete work and
stabilize with seed, muich and rip rap in channel.

2. MS-1—Waterline crossing to Landbay “F” complete. Seed and mulch all disturbed areas immediately. (REPEAT
VIOLATION)
« 10/30 — In discussions with Junior on October 21*, he indicated that a gas line still had to be constructed through
this easement. 1told him that if this was the case, then they would need to install silt fence on both sides of the
stream crossing. Silt fence not yet installed. Install silt fence or seed and mulch all disturbed areas.

3. MS-4 — Repair silt fence below sediment trap #4. (REPEAT VIOLATION)
e 10/30 - Silt fence still in disrepair.

4. MS-10 - Clean out all curb and drop inlet protections.

The following violations have been corrected:

5. MS-17 - Construction entrances will be installed at the end of the pavement after the next sections are paved.

6. MS-1 - All disturbed areas along Cray Drive and Rogues Road have been seeded and mulched.

**The growing season is quickly coming to an end. Therefore it is CRITICAL that all disturbed areas that can be
seeded and muiched are done so immediately. **

Verbal notification given to: Faxed to Kevin Friel Erom the desk of ..

Mike Blake

Completion deadlines: PASSED E&S Program Manager
4 M}Ly John Marshall SWCD
Report prepared by: \M ) 98 Alexandria Pike, Suite 31

. Warrenton, VA 20186
Mike Blake

(540) 347-3120
Fax: (540) 349-0878
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EROSION & SEDIMENT CONTROL

INSPECTION REPORT

Project Name: YINT HILLLANDBAY “G" ______ FilsNo

Inspection Date: 10/30/03 Time; 10:30 AM Inspected by: Mike Blake
STAGE OF CONSTRUCTION
Pre-construction Conference = Rough Grading Finish Grading
Z Clearing and Grubbing Bullding Construction Final Stabilization
‘State Dif
Regulation repeat
(section) violation Problem location & description Corrective action required Dsadiing

COMMENTS: Some of the items from the Notice of Violation dated 10/17/03 hava basn addressad, howevar not alt of the
violations have been caorrected. To avoid a STOP WORK ORDER on this project, the following violations must be
addressed immediately.

Lots 1-4, 9-11 and 97-100 have been seeded and muiched. Areas along Cray Drive have also been seaded and
mulched, Looks very good.

The {allowing xlolations need ta be corrected:

1. MS-1 - Sanitary sewer line has been constructed fram pumpstation to Sutherland Caun. All disturbed areas along
sanifary line, particularly from sediment irap #4 to the pumpstation, must be seegded and mulched and stabilized with
fip rap (as shown on the plan). (REPEAT VIOLATION)
¢ 10/30 - Topsoil currently being deposited on aasement. Channel 1s being canstructed. Compiete work and

stabilize with seed, mulch and rip rap in channel.

2. MS-1 - Waterline crossing to Landbay “F* complete. Seed and mulch all disturbed areas immediately. (REPEAT

VIOLATION)

¢ 10/30 - In discussions with Junior on October 21%, he indicated that & gas line still had to be constructed through
this easement. 1 tald him that if this was the case, then they would need 1o install silt fence on both sides of the
stream crossing. Silt fenca not yet installed. Install silt fence or seed and mulch all disturbed areas.

3. MS<4 - Repair silt fence balow sadiment trap #4. (REPEAT VIOLATION)
e 10730 - Sill fence still in disrepair.

4. MS-10 - Clean out all curb and drop inlst protections.

The followjnq violations have beap eorrscted:

5. MS-17 - Construction entrancas will be installed at the and of the pavement after the next sections are paved.
6. MS-1 - All disturbed areas along Cray Drive and Rogues Road have been seaded and mulched.

**The growing season Is quickly coming to an end. Therefore ft is CRITICAL that all dlsturbed areas that can be
seeded and mulched are done so Immediately, **

Verbal notification given to: Faxed to Kevin Friel Fram the dogk of.
Completion deadiines: PASSED E&s progm&”fn"aff;?r
‘¢ Jaha Marshall SWCD

Reporpropared oy ﬂ%ﬂm‘ o mugi it
(540) 347-3120

Fax: (540) 349-0878



John Marshall
Soil & Water Conservation .
District e

CONSER\/ATVO"J

Commonwealth of Virginia -

98 Alexandria Pike, Suite 31, Warrenton, VA 20186-2849
(540) 347-3120

QOctober 17, 2003

Kevin Friel

Miller & Smith

P.O. Box 861456
Warrenton, VA 20187-1456

Re: Vint Hill, Landbay’s “G” and “H”
Dear Mr. Friel:

The most recent Erosion and Sediment Control Inspection (10/17/03) of the property reveals the
previously recorded problems requiring corrective action remained unchanged. Violations of the
Virginia Erosion and Sediment Control Law cited on the last inspection report, dated 9/17/03,
include the following:

Landbay “G”

*  Minimum Standard 1 states that permanent soil stabilization shall be applied to
denuded areas within seven days after final grade is reached on any portion of the site.
Temporary soil stabilization shall be applied within seven days to denuded areas that
may not be at final grade but will remain dormant for longer than 30 days. Several
areas identified on the attached report should have already been stabilized. These areas must
be stabilized immediately due to the end of the growing season.

*«  Minimum Standard 17 states that “where construction vehicle access routes intersect
paved or public roads, provisions shall be made to minimize the transport of sediment
by vehicular tracking onto the paved surface.” Construction entrances must be installed at
the end of all paved surfaces.

Landbay “H”

* Minimum Standard 1 states that permanent soil stabilization shall be applied to
denuded areas within seven days after final grade is reached on any portion of the site.
Temporary soil stabilization shall be applied within seven days to denuded areas that
may not be at final grade but will remain dormant for longer than 30 days. Several
areas identified on the attached report should have already been stabilized. These areas must
be stabilized immediately due to the end of the growing season.

“Conserving Natural Resources for a Better Environment”



=  Minimum Standard 6 states that sediment traps and basins shall be designed and
constructed based upon drainage area served by the trap. Sediment basin #1 has been
driven over and disturbed. Reconstruct emergency spillway to appropriate dimenstons, and
seed and mulch all disturbed areas behind the basin and diversion dikes.

* Minimum Standard 11 states that before newly constructed stormwater conveyance
channels or pipes are made operational, adequate outlet protection and any required
temporary or permanent channel lining shall be installed in both the conveyance
channel and receiving channel. Rip rap is needed at the natural stream channel outfall just
above the current rip rap at storm structure <58>. The stream channel will downcut into the
embankment if rip rap is not placed.

* Minimum Standard 17 states that “where construction vehicle access routes intersect
paved or public roads, provisions shall be made to minimize the transport of sediment
by vehicular tracking onto the paved surface.” Construction entrances must be installed at
the end of all paved surfaces.

Please consider thts a Notice to Comply. Failure to meet the requirements of the above
Minimum Standards by 10/24/03 may result in a Stop Work Order. To avoid future Notices,
all violations on the attached inspection reports must be corrected. If you have any questions
regarding this notice, or require assistance in meeting these specifications, please call.

Sincerely,
PO W Bl

Mike Blake
E&S Program Manager

Cc: Christer Carshult, Office of Community Development
Laura Edmonds, Office of Community Development



EROSION & SEDIMENT CONTROL

INSPECTION REPORT

Project Name: VINT HILL LANDBAY “G” File No.
Inspection Date: __10/17/03 Time: 11:00 AM Inspected by: Mike Blake
STAGE OF CONSTRUCTION
Pre-construction Conference = Rough Grading Finish Grading
= Clearing and Grubbing Building Construction Final Stabilization
*State Qif
Regulation repeat
(section) violation Problem location & description Corrective action required Deadline

COMMENTS: A Notice of Violation letter has been issued for the repeat violations listed below. Sediment basins are
holding up OK.

The following violations need to be corrected:

1.

4.

5.

MS-1 —- Sanitary sewer line has been constructed from pumpstation to Sutherland Count. All disturbed areas along
sanitary line, particularly from sediment trap #4 to the pumpstation, must be seeded and muiched and stabilized with
rip rap (as shown on the plan). (REPEAT VIOLATION)

MS-17 - Install construction entrances at the end of all paved roads. (REPEAT VIOLATION)

MS-1 — Waterline crossing to Landbay “F” complete. Seed and muich all disturbed areas immediately.

MS-4 - Repair silt fence below sediment trap #4.

MS-1 - Seed and mulch all disturbed areas along Cray Drive and at the ingress/egress to Rogues Road.

**The growing season is quickly coming to an end. Therefore it is CRITICAL that all disturbed areas that can be
seeded and mulched are done so immediately. **

Verbal notification given to: Faxed to Kevin Friel

Completion deadlines: . Oq}ober 24, 2003
3
Report prepared by: j .;.)( (Al : %ib&‘
Mike Blake

Written notification given to: Vint Hill EDA

Kevin Friel, Miller & Smith
Butch Crouch, William A. Hazel, Inc.

From the desk of...

Mike Blake

E&S Program Manager
John Marshafl SWCD

98 Alexandria Pike, Suite 31
Warrenton, VA 20186

(540) 347-3120
Fax: (540) 349-0878
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ERUSION & SEDIMENT CON1ROL

INSPECTION REPORT

Project Name: VINT HiL BAY “G” File No. o
Inspection Date: __9/17/03 Time: 3:00 PM Inspected by: Mike Blake
STAGE OF CONSTRUCTION
Pre-construction Conference = Rough Grading Finish Grading
Z Clearing and Grubbing Building Construction Final Stabilization
“State aif
Regulation repeat
(section) violation Problem location & description Corrective action required Deadline

COMMENTS: The contractor has done extensive work to bring the site into compliance. Overall, the site is in good

shape now with a few things remaining to be done.

The following violations need to be corrected:

1. MS-1 - Sanitary sewer line has been constructed from pumpstation to Sutherland Court. All disturbed areas along
sanitary line, particularly from sediment trap #4 to the pumpstation, must be seeded and mulched and stabilized with

rip rap (as shown on the plan). (REPEAT VIOLATION)

2. MS-17 - Install construction entrances at the end of all paved roads.

The following violations have been corrected:

3. MS-11 - Rip rap outlet protection installed at the barrel on sediment basin #1.
e 9/17 — Not field checked, but Junior indicated that this has been completed.

4. MS-6 — Sediment basin #2 is being reconstructed. A new barrel has been installed and the dam embankment is

being reconstructed. Site has been prepped to drain to the basin.

5. MS-6 — Sediment trap #3 has been cleaned out.

6. MS-6 — Most of the stockpiled material has been removed from sediment basin #1.

7. MS-4 - Silt fence has been installed along access road behind lot 62.

8. MS-4 - Silt fence has been installed behind lots 96-100, as shown on E&S plan.

9. MS-10 - Silt fence inlet protection at structures <5> and <7> has been repaired.

Verbal notification given to: Junior, Kevin Friel

Completion deadlines:
Report prepared by: ﬂ\“’t‘-“Q W W‘u

Mike Blake

Written notification given to: Vint Hill EDA
Kevin Friel, Miller & Smith

Butch Crouch, William A. Haze!, Inc.

From the desk of...

Mike Blake

E&S Program Manager
John Marshall SWCD

98 Alexandria Pike, Suite 31
Warrenton, VA 20186

(540) 347-3120
Fax: (540) 349-0878




ERUSION & SEDIMENT CON1ROL

INSPECTION REPORT

Project Name: VINT HILL LANDBAY “G” File No.
Inspection Date: _9/15/03 Time: 11:45 AM Inspected by: Mike Blake
STAGE OF CONSTRUCTION
Pre-construction Conference = Rough Grading Finish Grading
= Clearing and Grubbing Building Construction Final Stabilization
“State 0 if
Regulation repeat
{section) violation Problem location & description Corrective action required Deadline

COMMENTS: No changes to site since 8/27/03 inspection. Portions of Cray Drive and Osborne Drive and all of
Mauchley Court have been paved.

The following violations need to be corrected:

1.

8.

9.

MS-11 — [nstall rip rap outiet protection at the barrel on sediment basin #1. (REPEAT VIOLATION)
s 9/15 — No change, rip rap still needed

MS-1 — Sanitary sewer line has been constructed from pumpstation to Sutherland Court. All disturbed areas along
sanitary line, particularly from sediment trap #4 to the pumpstation, must be seeded and mulched and stabilized with
rip rap (as shown on the pltan). (REPEAT VIOLATION)

MS-6 — Sediment basin #2 is no longer functional. (REPEAT VIOLATION)

¢ Restore basin volume capacity by removing soil to the left of the riser

Restore embankment height, requiring all runoff to teave through the principal spillway (riser)

Make sure barre! outlet is not blocked, aliowing runoff to exit site

Repair silt fence at barrel outlet

Reconstruct diversion dikes so that all upslope drainage reaches the sediment basin. This may require the
movement/alteration of the stockpiles on either side of the basin.

MS-6 — Sediment trap #3 needs to be cleaned out. Restore wet storage (below rock weir) to 1.5' depth. (REPEAT
VIOLATION)

MS-17 — Install construction entrances at the end of all paved roads.
MS-6 — Remove stockpiled material out of sediment basin #1 to restore volume of basin.

MS-4 - Install silt fence along access road behind lot 62 to capture all sediment bypassing perimeter E&S controls
(shown on E&S plan).

MS-4 — Instali silt fence behind lots 96-100, as shown on E&S plan.

MS-10 - Repair silt fence inlet protection at structures <5> and <7>.

The following violations have been corrected:

10. MS-4 — A sediment trap has been installed below sanitary sewer work east

of existing SWM pond. From the desk of...

Mike Blake

Verbal notification given to: Junior, faxed to Kevin Friel E&S Program Manager

H H . John Marshall SWCD
Completion dead'm‘es' ﬁPAS D? [ ( zz é 98 Alexandria Pike, Suite 31
Report prepared by' Warrenton, VA 20186

Mike Blake
(540) 347-3120
Fax: {540) 349-0878




89/15-20083

98: 39 JOHN MARSHALL SWCD » 3477985 NC. 824

John Marshall SWCD

98 Alexandria Pike, Suite 31

Warrenton, VA 20186

(540) 347-3120

(540) 349-0878 (fax)

E-mail address: michael-blake@va.nacdnet.org

Fax

Ta: Kevin Friel Frami  Mike Blake
Fax: Dato; 9/16/03
347-7905
Phone: Pages: 4 {including cover)
Reo: Vint Hill Cc:

O Urgent 0O For Review 0O Please Comment [ Please Reply 0] Please Recycle

Kevin

Hera are my inspection reports from yesterday. | spoke with Junior yasterday in the field about these
repeal violations. We nasd 10 make sure thess things are taken care quickly. I'm not issuing a Natice
of Violation lettar with the undarstanding that these violations will be corrected.

{f you have any questions, let me know.

Thanks

Mike

rai



93-15-2003 98: 33 JOHN MARSHALL SWCD =+ 3477985 NQ. @24 pa2

EROSION & SEDIMENT CONTROL

INSPECTION REPORT

Project Name: YINTHILL LANDBAY “G" ___ FileNo,

Inspection Date: _9/15/03 Time: 11:45 AM inspected by: Mike Blake
STAGE OF CONSTRUCTION
Pre-construction Conference = Rough Grading Finish Grading
= Clearing and Grubbing Building Construction Final Stabilization
‘State Ot
Regulation repeat
(section) violation Prabiem location & description Corrective action required Deadline

COMMENTS: No changes 1o &itg since 8/27/03 inspection. Portions of Cray Drive and Osbome Drive and all of
Mauchtey Court have been paved.

The fallowing violations need to be corrected.
1. MS-11 —Ingtall np rap outlet protection at the barrel on sediment basin #1. (REPEAT VIOLATION)
* 9/15 - No changse, rip rap still needed

2. MS-1 - Sanitary sewer line has been canstructed from pumpstation to Sutherland Count. All disturbed areas along
sanitary line, particularly fram sediment trap #4 ta tha pumpstation, must be seadad and mulched and sfabilized with
rip rap (as shown on the plan). (REPEAT VIOLATION)

3. MS-6 - Sediment basin #2 is no longer functional. (REPEAT VIOLATION)
» Restore basin volume capacity by removing sail to the left of the riser
Restore embankment height, requiring all runaff to leave through the principal spillway {riser)
Make sure barre! outlet is not blocked, allowing runoff to exit site
Repair silt fence at barral autlat
Reconstruct diversion dikas sa that al upslope drainage reachas the sediment basin. This may require (he
movemenvalteration of the stockpilas on either side of the basin.

4. MS-6 - Sediment trap #3 needs to be cleaned out. Restore wet storage (below rock weir) to 1.5 depth. (REPEAT
VIOLATION])

5. MS-17 - Install construction entrances at tha end of all paved roagas.
8. MS-6 — Remove stockpiled material out of sediment basin 41 1o restore volume of basin.

7. MS-4 - install silt fance along access road behind lot 62 10 capture all sediment bypassing perimeter E&S cantrols
(shown on E&S plan),

8. MS-4 — install silt fance behind lots 96-100, as shown on E&S plan.
9. MS-10 - Repair sill fence inlst protection at structures <5> and <7>.

The following violatione have been corracted:
10. MS-4 - A sediment trap has been instalied below sanitary sewer work east

of existing SWM pond. From the desk of ..
Mike Blake
Verbal notification given ta:  Junior, faxed to Kevin Friel EAS Pr&gmr;\ r:;r\\’sgaor
o N . John Margha
Completion deadlines: ‘P@AS A ) 2 86 Aloxandria Pike, Suite 31
Report prepared by: : Wartanlan, VA 20186
Mike Blake

(540) 347-3120
Fax: (540) 349-0878



ERUSION & SEDIMENT CONTROL

INSPECTION REPORT

Project Name: ILL LANDBAY “G” File No.

Inspection Date: _8/27/03 Time: 10:45 AM Inspected by: Mike Blake
STAGE OF CONSTRUCTION
Pre-construction Conference = Rough Grading Finish Grading
= Clearing and Grubbing Building Construction Final Stabilization
*State o if
Ragulation repeat
(section) violation Problem location & description Corrective action required Deadline

COMMENTS: Curb is being poured along portions of Cray Drive and Osborne Drive.

The following violations need to be corrected:

1.

4.

MS-11 — Install rip rap outlet protection at the barrel on sediment basin #1. (REPEAT VIOLATION)
e 8/27 — No change, rip rap still needed

MS-1 - Sanitary sewer line has been constructed from pumpstation to Sutherland Court. All disturbed areas along
sanitary line, particularly from sediment trap #4 to the pumpstation, must be seeded and mulched.

MS-6 — Sediment basin #2 is no longer functional.

« Restore basin volume capacity by removing soil to the left of the riser

« Restore embankment height, requiring all runoff to leave through the principal spillway (riser)
« Make sure barrel outlet is not blocked, allowing runoff to exit site

« Repair silt fence at barrel outlet

MS-6 — Sediment trap #3 needs to be cleaned out. Restore wet storage (below rock weir) to 1.5’ depth.

The following violations have been corrected:

5.

MS-4 — A sediment trap has been installed below sanitary sewer work east of existing SWM pond.

Verbal notification given to: Junior, faxed to Kevin Friel

Completion deadlines: Septembar 10, 2003

Report prepared by: w (D : g@-f"*—/

Mike Blake

Written notification given to: Vint Hill EDA

Kevin Friel, Milier & Smith
Butch Crouch, William A. Hazel, Inc.

From the desk of...
Mike Blake

E&S Program Manager
John Marshall SWCD

98 Alexandria Pike, Suite 31

Warrenton, VA 20186

(540) 347-3120
Fax: (540) 349-0878




88/26.2003 16:13 JOHN MARSHALL SWICD » 3477985 ND. 932

EROSION & SEDIMENT CONTROL

INSPECTION REPORT

Project Name: YINLHILL LANDBAY "G File No.

a4

inspection Date: _R/27/03 Time: 10:45 AM inspacted by: Mike Blaks
STAGE OF CONSTRUCTION
Pre-construction Conference Z Rough Grading Finish Grading
Z Clearing and Grubbing Building Construction Final Stabilization
*State aif
Regulation repeat
(section) violation Problem tocalion & description Corrective action required Deadline

COMMENTS: Curb is being poured along portions of Cray Drive and Qshorne Drive.

The followinqg viojations need to be coyrected:

1.

4

MS-11 - Install rip rap outlet protection at the barral on sediment basin #1. (REPEAT VIOLATION)
¢ 8/27 — No changs, rip rap atill needed

MS-1 - Sanitary sewer lins has been constructed from pumpstation to Sutheriand Count. All disturbed areas along
sanitary line, particularly from sediment trap #4 to the pumpstation, must be seedad and mulched.

MS-6 - Sediment basin #2 is no longer functional.

« Restore basin volume capacily by removing soil to the left of the riser

s Restore embankment height, requiring all runoff to teave through the principal spiliway (riser)
» Make sure barre! outlet is not blacked, allowing runoff to exit site

* Repair silt fence at barrel outlet

MS-6 — Sediment trap #3 needs lo be cleansd out. Restore wet storaga (bslow rock weir) to 1.5' depth.

The following violations have been corrected:

5. MS$-4 - A sediment trap has been installed below sanitary sewsr wark east of existing SWM pond.

Verbal notificetion given to:  Junior, faxed to Kevin Friel

Completion deadlines: Septembar 10, 2003
Report prepared by: Ii;ﬁi ]i } ’QJA_A;/

Mike Blake

Written natlflcation given ta:  Vint Hill EDA

Kevin Friel, Milier & Smith
Butch Crouch, William A. Hazel, Inc.

From the desk of...

Miko Blake

E&S Program Manager
John Marshatt SWCD

98 Alexandna Pike, Sulta 31
Warenion, VA 20186

(540) 347-3120
Fox: {540) 349-0878



ERUSION & SEDIMENT CON1ROL

INSPECTION REPORT

Project Name: VINT HILL LANDBAY “G” File No. e
Inspection Date: _7/29/03 Time: 11:00 AM Inspected by: Mike Blake
STAGE OF CONSTRUCTION
Pre-construction Conference = Rough Grading Finish Grading
= Clearing and Grubbing Building Construction Final Stabilization
*State 0 if
Regulation repeat
(section) violation Problem location & description Corrective action required Deadline

COMMENTS: Entire site not checked for compliance. Only the areas along the existing SWM pond and adjacent to Land
Bay “H".

The following violations need to be corrected:

1. MS-11 ~ Install rip rap outlet protection at the barrel on sediment basin #1. (REPEAT VIOLATION)
* 7/16 - Outlet channel constructed. Rock check dam built beside diversion dike and silt fence. Silt fence
blown out — repair. VDOT #3 stone used as outlet protection has blown out ~ install rip rap.
s 7/29 — Not field checked. Needs to be completed if not already done so.

2. MS-4 — A sediment trap needs to be installed below sanitary sewer work east of existing SWM pond. This should be
installed in the rip rap channel below disturbance. Once sanitary work is completed in this channel, it must be
, stabilized with rip rap, seed and muich.

3. MS-4 — Water currently being pumped out of sanitary line into stream. This is not a violation, however this is a
warning that all pumping operations from the site MUST be filtered through a sediment trapping measure. The silt
sac is the best measure to use. It appears that sediment trap #4 may have to be dewatered for sewer line
construction. This protocol must be followed and the sediment trap must be reconstructed, seeded and mulched
following sewer line construction.

The following violations have been cotrected:

4. MS-4 - Silt fence down beside sediment trap #4.
e 7/29 — Sijlt fence repaired.

5. MS-4 - Silt fence is needed on either side of the outfall channel behind sediment basin #2 to protect the channel from
upslope sedimentation.
e 7/29 - Silt fence installed.

Verbal notification given to: Kevin Friel

Completion deadlines: 8/12/03

Report prepared by: WW &@L

Mike Blake From the desk of...

Mike Blake

Written notification given to: Vint Hill EDA E&S Program Manager
Kevin Friel, Miller & Smith John Marshalt SWCD

- 98 Alexandria Pike, Suite 31

Butch Crouch, William A. Hazel, Inc. Warrenton, VA 20186

(540) 347-3120
Fax: (540) 349-0878



EHOSION & SEDIMENT CONROL

INSPECTION REPORT

Project Name: VINT HILL LANDBAY “G” File No.
Inspection Date: _7/16/03 Time: 2:30 PM Inspected by: Mike Blake
STAGE OF CONSTRUCTION
Pre-construction Conference & Rough Grading Finish Grading
= Clearing and Grubbing Building Construction Final Stabilization
*State g if
Regulation repeat
(section) violation Problem location & description Corrective action required Deadtine

COMMENTS: Heavy rain last week. Construction entrance looks OK. Sanitary sewer being laid around Mauchley Gourt.

The foliowing items need to be completed:

1. MS-11 — Install rip rap outlet protection at the barrel on sediment basin #1. (REPEAT VIOLATION)
« 7116 — Outlet channel constructed. Rock check dam built beside diversion dike and silt fence. Silt fence
blown out — repair. VDOT #3 stone used as outlet protection has blown out - install rip rap.
2. MS-4 - Silt fence down beside sediment trap #4. Repair.

3. MS-4 - Silt fence is needed on either side of the outfall channel behind sediment basin #2 to protect the channet from
upslope sedimentation.

The following violations have been corrected:

4. MS-6 — Baffles have been instailed in both basins. Baffle in sediment basin #2 was not installed according to field
change.

5. MS-6 — Sediment basin #2 has been increased.
6. MS-4 — Tree protection to the left of the construction entrance and along Rt. 602 has been repaired.
7. MS-6 — Sediment trap #6 appears to be functioning as designed.

8. MS-4 — Rock check dam has been installed in existing channel along access road just above existing triple culvert
leading into SWM pond.

Verbal notification given to: Kevin Friel

Completion deadlines: PASSED

Report prepared by: Ww %/(,‘-‘\

Mike Blake

Written notification given to: Vint Hill EDA
. . . . From the desk of...
Kevin Friel, Miller & Smith Mike Blake
Butch Crouch, William A. Hazel, Inc. E&S Pragram Manager
John Marshall SWCD

98 Alexandria Pike, Suite 31
Warrenton, VA 20186

(540) 347-3120
Fax: (540) 349-0878



@7-16-2803 14:086 JOHN MARSHALL SWCD » 3477995 NO. 763

EROSION & SEDIMENT CONTROL

INSPECTION REPORT

Project Name: YINT HILL LANDBAY “G" File No.

02

Inspection Date: _Z/16/03 Time: 2:30 PM inspected by: Mike Blake
STAGE OF CONSTRUCTION
Pre-construction Conference = Rough Grading : Finish Grading
= Clearing and Grubbing Buitding Construction Final Stabilization
“Slate i
Regulation repaat
(section) vialation Problem location & description Corrective aclion required Deadline

COMMENTS: Heavy rain last week. Construction antrance looks OK. Sanitary 3ewer being laid around Mauchley Court.

Tha following jtems need 1o be completed:

1. MS-11 - nstall rip rap outlet protection at the barrel on sediment basin #1. (REPEAT VIOLATION)
s 7116 - Outlet channel constructed. Rock chack oam built beside diversion dike and silt fence. Silt tence
blown out - repair. VDOT #3 stone usad as outlet protection has blown out - install rip rap.
2. MS-4 - Silt fence down beside sedimant trap #4. Repair.

3. MS-4 - Siit fance is needed on eithar side of the outfall channel behind sediment basin #2 to protect the channel from
upslope sedimentation.

The following violatlons havs baen corrected:

4. MS-6 - Baftlgs have been installed in both basins. Baffle in sediment basin #2 was nol installed according 1o field
change.

5. MS-6 — Sediment basin #2 has been increased.
6. MS-4 — Tree protection to the left of the construction entrance and along At. 602 has been repaired.
7. MS-6 — Sediment trap #6 appears to be functioning a& designed.

8. MS5-4 - Rock check dam has been installad in existing channel along access road just above existing triple culven
leading into SWM pond.

Verbal notitication glven to: Kevin Friel

Completion deadlines: PASSED

Report prepared by: :
Mike Blake

Written notification given to:  Vint Hill EDA ' Frofm the doek of...
Kevin Frigl, Millar & Smith Mixe Blaka
Butch Crouch, William A. Hazel, Inc. E&S Program Manager

John Marshaill SWCD
88 Alsxandria Pike, Sulia 31
Warranton, VA 20186

{540) 347-3120
Fax: (540) 349-0878



EROSION & SEDIMENT CON. 0L

INSPECTION REPORT

Project Name: VINT HILL LANDBAY “G” File No.
Inspection Date: _6/17/03 Time: 3:30 PM Inspected by: Mike Blake
STAGE OF CONSTRUCTION
Pre-construction Conference Z Rough Grading Finish Grading
= Clearing and Grubbing Building Construction Final Stabilization
“State aif
Regulation repeat
{section) violation Problem focation & description Corrective action required Deadline

COMMENTS: Weather has been extremely wet. Roads are roughed in. Rain today. No one on site.

The following items need to be completed:

1.

MS-11 — Install rip rap outlet protection at the barrel on sediment basin #1. Construct outlet channel as shown on the
E&S plan, including rock check dam. Aiter silt fence behind channel. Seed and muich all disturbed areas in and
around outiet channel. (REPEAT VIOLATION)
¢ 6/17 — Still no rip rap outlet protectlon at barrel. Outlet channel has been constructed, seeded and mulched.
Rock check dam should be placed in channel.

MS-6 — Install baffles in both sediment basins. The placement of the baffle on sediment basin #2 has been altered in
the field. When dewatering the basins to install the baffles, pump water into the neighboring sediment traps to filter
the water. (REPEAT VIOLATION)

¢ 6/17 - Baffles still not installed.

MS-6 — Sediment basin #2 was moved and its dam embankment is the existing trail. Tied the riser into the existing
culvert pipe. Increase capacity of basin to assure it is large enough to adequately handle the drainage area.
(REPEAT VIOLATION)

*  6/17 — Sediment basin still not enlarged to handle drainage area.

MS-4 — Tree protection to the left of the construction entrance and along Rt. 602 has been driven through. Repair
tree protection to protect tree save/bufter area.

MS-6 — Sediment trab #6 does not appear to be filling up with runoff as designed. Check for leaks in outlet structure.

MS-4 — Install rock check dam in existing channel along access road just above existing triple culvert leading into
SWM pond. Sediment leaving site via channel into pond.

The following violations have been corrected:

7. MS-5 - The diversion dikes and dam embankments have been compacted, shaped and seeded and mulched.

8. MS-6 - The emergency spillway on sediment basin #1 has been constructed, seeded and mulched.

9. MS-4 - Sediment trap at entrance is small, but in place. Grass coming up on embankment. May need to be enlarged
at a future date.

Verbal notification given to: Faxed to Kevin Friel

Completion deadlines: PASSED
Report prepared by: 7&5@/&04@/‘)_/

Mike Blake




ERUSION & SEDIMENT CON'1 /0L

INSPECTION REPORT

. Project Name: VINT HILL LANDBAY “G” File No.
inspection Date: _5/30/03 Time: 10:30 AM Inspected by: Mike Blake
STAGE OF CONSTRUCTION
Pre-construction Conference = Rough Grading Finish Grading
Z Clearing and Grubbing Building Construction Final Stabilization
*State 0if
Regulation repeat
{(section) violation Problem location & description Corrective action required Deadline

COMMENTS: Weather has been extremely wet. Little progress has been made on site. Roads are roughed in.

The following items need to be completed:

1.

MS-5 — The diversion dikes and dam embankments have not been adequately compacted/constructed. All diversion
dikes (with the exception of the dike leading into sediment basin #1 that has been seeded) need to be compacted.
The dam embankments on sediment basin #1 and all sediment traps need to be compacted and dressed up. Seed
and mulch all dikes and embankments following compaction. (REPEAT VIOLATION)

MS-6 — Sediment basin #1 does not have an emergency spillway. Construct spillway as shown on the E&S plan.
(REPEAT VIOLATION)

MS-11 — Install rip rap outlet protection at the barrel on sediment basin #1. Construct outlet channel as shown on the
E&S plan, including rock check dam. Alter silt fence behind channel. Seed and muich all disturbed areas in and
around outlet channel. (REPEAT VIOLATION)

MS-6 - Install baffies in both sediment basins. The placement of the baffle on sediment basin #2 has been altered in
the field. When dewatering the basins to install the baffles, pump water into the neighboring sediment traps to filter
the water., (REPEAT VIOLATION)

MS-4 - Install the sediment trap located beside the construction entrance. (REPEAT VIOLATION)
MS-6 — Sediment basin #2 was moved and its dam embankment is the existing trail. Tied the riser into the existing

culvert pipe. Increase capacity of basin to assure it is large enough to adequately handle the drainage area.
(REPEAT VIOLATION)

The following observations were made:

7.

Silt fence has been installed behind sediment basin #1 where tree protection was incorrectly placed.

Verbal notification given to: Kevin Friel — Kevin said that they will make the corrections once the weather allows.

Completion deadlines: PASSED - Deadline extended due to weather

Report prepared by: M&Q}) M(lk/

. From the desk of...

Mike Blake Mike Blake

E&S Program Manager

Written notification given to: Vint Hill EDA John Marshall SWCD

Kevin Friel. Miller & Smith 98 Alexandria Pike, Suite 31
! o W ton, VA 20186
Butch Crouch, William A. Hazel, Inc. arrenton

(540) 347-3120
Fax: (540) 349-0878




ERUSION & SEDIMENT CON1ROL

INSPECTION REPORT

Project Name: VINT HILL LANDBAY “G” File No.
inspection Date: _5/15/03 Time: 11:30 AM Inspected by: Mike Blake
STAGE OF CONSTRUCTION
Pre-construction Conference = Rough Grading Finish Grading
= Clearing and Grubbing Building Construction Final Stabilization
*State O if
Regulation repeat
(section) violation Problem location & description Corrective action required Deadline

COMMENTS: E&S controls have been installed. Walked site with Kevin and Junior (William A. Hazel, inc.).

The following items need to be completed:

1.

MS-5 — The diversion dikes and dam embankments have not been adequately compacted/constructed. All diversion
dikes (with the exception of the dike leading into sediment basin #1 that has been seeded) need to be compacted.
The dam embankments on sediment basin #1 and all sediment traps need to be compacted and dressed up. Seed
and mulch all dikes and embankments following compaction.

MS-6 — Sediment basin #1 does not have an emergency spillway. Construct spiliway as shown on the E&S plan.
MS-11 — Install rip rap outlet protection at the barrel on sediment basin #1. Construct outlet channel as shown on the
E&S plan, including rock check dam. Alter silt fence behind channel. Seed and mulch all disturbed areas in and
around outlet channel.

MS-6 — Install baffles in both sediment basins. The placement of the baffle on sediment basin #2 has been altered in
the field. When dewatering the basins to install the baffles, pump water into the neighboring sediment traps to filter
the water.

MS-4 - Install the sediment trap located beside the construction entrance.

MS-6 — Sediment basin #2 was moved and its dam embankment is the existing trail. Tied the riser into the existing
culvert pipe. Increase capacity of basin to assure it is large enough to adequately handle the drainage area.

The following observations were made:

7. It was agreed upon that sediment trap #1 does not have to be installed yet, due to activity on Landbay “H".

8. Sediment trap #4 was pushed back to the edge of the pond to capture further disturbance. Trap appears to be
oversized and should handle any extra drainage area efficiently.

Verbal notification given to: Kevin Friel, Junior

Completion deadlines: 5/29/03

Report prepared by: ?’WJ (A) . M’-{_ﬂ‘é From the desk of...

. Mike Blake
Mike Blake E&S Program Manager
John Marshall SWCD

Written notification given to: Vint Hill EDA 98 Alexandria Pike, Suite 31

. . . . Warrenton, VA 20186
Kevin Friel, Miller & Smith

Butch Crouch, William A. Hazel, Inc. (540) 347-3120
Fax: (540) 349-0878




ERUSION & SEDIMENT CON1ROL

INSPECTION REPORT

Project Name: VINT HILL L ANDBAY “G” File No.
Inspection Date: __5/15/03 Time: 11:30 AM Inspected by: Mike Blake
STAGE OF CONSTRUCTION
Pre-construction Conference = Rough Grading Finish Grading
= Clearing and Grubbing Building Construction Final Stabilization
*State aif
Regulation repeat
(section) violation Problem location & description Corrective action required Deadline

COMMENTS: E&S controls have been installed. Walked site with Kevin and Junior (William A. Hazel, Inc.).

The following items need to be completed:

1. MS-5 - The diversion dikes and dam embankments have not been adequately compacted/constructed. All diversion
dikes (with the exception of the dike leading into sediment basin #1 that has been seeded) need to be compacted.
The dam embankments on sediment basin #1 and all sediment traps need to be compacted and dressed up. Seed
and mulch all dikes and embankments following compaction.

2. MS-6 — Sediment basin #1 does not have an emergency spillway. Construct spillway as shown on the E&S plan.

3. MS-11 —install rip rap outlet protection at the barrel on sediment basin #1. Construct outlet channel as shown on the
E&S plan, including rock check dam. Alter silt fence behind channel. Seed and muich all disturbed areas in and
around outlet channel.

4. MS-6 - install baffles in both sediment basins. The placement of the baffle on sediment basin #2 has been altered in
the field. When dewatering the basins to install the baffles, pump water into the neighboring sediment traps to fiiter
the water.

5. MS-4 - Install the sediment trap located beside the construction entrance.

6. MS-6 - Sediment basin #2 was moved and its dam embankment is the existing trail. Tied the riser into the existing
culvert pipe. Increase capacity of basin to assure it is large enough to adequately handle the drainage area.

The following observations were made:

7. It was agreed upon that sediment trap #1 does not have to be installed yet, due to activity on Landbay “H”".

8. Sediment trap #4 was pushed back to the edge of the pond to capture further disturbance. Trap appears to be
oversized and should handle any extra drainage area efficiently.

Verbal notification given to: Kevin Friel, Junior

Completion deadlines: 5/29/03

Report prepared by: G}M\DJ . /b&,{z(/ From the desk of...

, Mike Blake

Mike Blake E&S Program Manager

John Marshatl SWCD

Written notification given to: Vint Hill EDA 98 A'e’\m‘r’r:';g:‘e\'liuz’gigé
Kevin Friel, Miller & Smith '

Butch Crouch, William A. Hazel, Inc. (540) 347-3120
Fax: (540) 349-0878



ERUSION & SEDIMENT CON:.«OL

INSPECTION REPORT

Project Name: VINT HILL LANDBAY “G” File No.

Inspection Date: _4/22/03 Time: 2:00 PM Inspected by: Mike Blake
STAGE OF CONSTRUCTION
Pre-construction Conference Rough Grading Finish Grading
= Clearing and Grubbing Building Construction Final Stabilization
*State O if
Regulation repeat
(section) violation Problem location & description Corrective action required Deadline

COMMENTS: Site is still in the process of being cleared. Burn piles stilf on site. E&S controls are roughed in on site.

Tree protection and silt fence has been installed on site. Sediment basins, traps and diversion dikes have been roughly
installed. Tree protection behind sediment basin #1 has been altered from the plan. Sediment trap #4 has been moved
back, off the existing path. Kevin will look into both of these deviations from the plan. Construction entrance is in place

and looks good.

Verbal notification given to: Kevin Friel

Completion deadlines: As indicated

Report prepared by: ] Zl_ﬂ;lﬂ (&) W

Mike Blake

Written notification given to: Kevin Friel, Miller & Smith
Butch Crouch, William A. Hazel, Inc.

From the desk of...

Mike Blake

E&S Program Manager
John Marshall SWCD

98 Alexandria Pike, Suite 31
Warrenton, VA 20186

(540) 347-3120
Fax: (540) 349-0878






